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By Freeman Weiss!, for the Sub-Committee on Leguminosae, 
of the Committee on Virus Classification and Nomenclature, 
American Phytopathological Society 


Plant Disease Reporter 
Supplement 154 ; February 15, 1945 


FOREWORD 


This is the second in a series of descriptive lists of plant viruses 
that is being compiled under the auspices of this Committee and issued as 
supplements to the Plant Disease Reporter. The first, VIRUSES DESCRIBED 
PRIMARILY ON ORNAMENTAL AND MISCELLANEOUS HOSTS, was issued as Supplement 
150 in July, 1944. 

In addition to descriptions of the typical viruses associated with 
Leguminosae, an annotated list of other viruses and of virus diseases and 
similar maladies occurring on this plant group is included. 

Some viruses treated in this compilation as independent entities may be 
shown by later research to belong to a single species, or viruses consi« 
dered here as identical may later prove to be distinct. It is not the 
function of this review to attempt to resolve problems that require fur- 
ther experimental research for their solution. Instead it is the aim to 
present an organized summary of the available literature, and it is hoped 
that this objective has been accomplished with sufficient completeness and 
accuracy to facilitate further research in this field: 

In the listing of hosts or suscepts those found infected in nature are 
indicated by an asterisk. An attempt has been made to employ virus names 
and names of diseases that conform to those used in the Review of Applied 
Mycology as issued by the Imperial Mycological Institute, January 1, 1944. 
In ascertaining geographic distribution outside the United States and 
Canada, free use has been made of the indexes and abstracts of the Review 
of Applied Mycology. The list is believed to be reasonably complete as 
of the present writing but notice regarding omissions will be welcomed. 

To the following persons, constituting the Sub-Committee on Leguminosae, 
who have reviewed the manuscript, grateful acknowledgment is made: 

L. M. Black, Rockefeller Institute for Medical Research, Princeton, N. J.; 
Folke Johnson, ‘Western Washington Agricultural Experiment Station, Puyal- 
luo, Wash.; and W. J. Zaumeyer, United States Department of Agriculture, 
Beltsville, iid. 





1 Senior Pathologist, Division of mycology and Disease Survey, Bureau of 
Plant Industry, Soils and Agricultural Engineering, Agricultural Re- 
search Administration, United States Department of Agriculture, Belts- 
ville, Md. 
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I. TYPICAL VIRUSES OF LEGUMINOSAE 6 i il HG 
» ~SABACHIS) PEANUT ROSETTE VaRUS 





Technical haine(s) : 
Arachis virus 1 K. Me Smith 1937 
Marmor arachidis Holmes 1939 Rec rh ree vo Ses ab sa$ 





Synonyms: s enelh 
Groundnut, Krauselkramkheit (curl disease) virus, Tigrerpanp 1907. 1913 
Groundnut. rosette Dodge 1923.--...: 

Groundnut rosette virus Storey. & Bottomley 1925. | 
? Groundnyt.krulziekte.(virus).Schwarz 1927 : 6 a. ‘ 
? Grouridnit ¢lump ai Séease (virus) Sundararaman. 1928... 

Peanut, rosette virus: Storey & Bottomley 1928 

Groundnut "leprosy" (virus) Trochain 1931 . 


Name of disease: | : vn ta aALa of rey sd'ae, 
Peanut. rosette Sl ass gia ree ; + sta loyernety 


Geographic distribution:. Throughout equatorial and,southern Africa, wher- 
ever the crop is grown;. also in Java, Madagascar, and probably. India. 
Diseases ‘of virus aspect, but. not confirmed. as rosette,, have been re- 
ported also in Australia, [R.A.ii. 19:. 459],: Argentina; [R. Aehis..13¢. 317], 
Brazil. [Costa .1941],.China [Yu 1939], Russia [Rss 164-750], and the 
United States Keniind ets 1942). eee Cee Stee, Woe? re 


Host range: vane 


LEGUMINOSAE: - -- *Arachis seaekann. L. peor Varses- but Philippine White 
-and Philippine Pink: are resistant). ©. «. . ee a 


‘ 
“9? 
: 





Gentrosema plumieri ‘Benth’! 





t 


Symptoms: Two distinct’ types of symptoms have been geistaidy recvaiiized,. 
whith may correspond to ‘different viruses, or ‘at least’ to’ different - 
strains [Hayes 1932}. ‘Several minor variations, originally’ described 
as different diseases, atsd have been noted [Hansford, Hargreaves, 
Trdéchain].°- In one’ type," chlorotic rosette (Hayes; Porttres & Legiieu 
1938], transient. yellow ‘patches appear in the youngest” leaves’,’ which 
become flaccid; subsequent leaves exhibit persistent chiorotic or’ yel- 
Yow -spots) ‘and-are:atteritated, pointed, undersizet,* and trinkled; ~~’ 
petioles and internodes are shortened; flowers are ball). yekbi le, and 
fail ‘to’ open. ‘Im the green rosétte type there’ is’ no chloresis,--the---: 
leaves are darker than normal green, are’ undersized and tend’ to be 
roundish. The chlorotic syndrome can be superimposed on the green ro- 
sette type, and vice versa, by grafting, which, is helieved to indicate 
that two distinct viruses are-concerned: [Brécks]\:-In a third type the 
leaves remain normal in color but are much reduced in area while be- 
coming thickened; branches are thickened and curved. Ina’f our'th’ type, * 
"clump", none of the plant organs develop normaly,’ possibly due to - 
early infection. In all types seed formation is arrested. The "mosaic . 

type" described by Storey and Bottomley differs from chlorotic rosette © 
in showing a pronounced mottle and less’ severe stunting} itis ‘believed 
to be an exceptional reaction of individual plants to the same virus. 
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Means of transmission: By. grafting. By Aphis medicaginis Koch (A. legum- 
inosae Theob.) with symptoms in 13 days. Not by juice inoculation, 
nor nor through soil or seed. one 






































Properties: Not determined. 
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(MEDICAGO), ALFALFA DWARF VIRUS 





Technical name(s): 
Medicago virus 3 K. M. Smith 1937 


Synonyms : ee Ed oes 
Alfalfa dwarf (little leaf) Weimer 1931 
Alfalfa dwarf virus Weimer 1936 
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_Name of disease: 
Alfalfa (lucerne) | dwarf 
Pierce's disease of grape 































Geographic distribution: United States (Ariz., Calif.); possibly New S . 
South waren: a ’ 


Host range: 
LEGUMINOSAE -- ‘Medicago sativa L. 


VITACEAE -- *Vitis vinifera L. Tn nee eee eee 








Symptoms: Appear first in roots, consisting of yellowish stréaks in the 
peripheral layer of wood just benéath the cortex; in cross seetions 
at an early stage the discolored tissue appears as a band or’ring, lat- 
er. it may extend throughout the section. The discoloration extends 
into the crown ard stem bases. In aerial parts the first symptoms are 
a general dwarfing and failure of leaflets to attain normal size, but 
there is no chlorosis or deformity; the green color may even be inten- 
sified. Ultimately only a few stunted stems are: ok aatiet te and death 
ensues [Weimer 1931]. 


Means of transmission: By grafting involving root tissue union and by the 
insertion of diseased (yellow) tissue from roots or crowns into stems. 
However, stem cuttings produce 35 to 80 percent of diseased plants; not 
by juice inoculation [Weimer 1936,°1937]. More recently it has been 
shown that leafhoppers of the subfamily Amblycephalinae ("sharpshoote -' 
ers") are able to transmit this virus and that the same virus causes 
the Anaheim or Pierce's disease of grapes, a relationship previously 
suspected because of the observed correlation in the natural incidence 
of the two diseases [Hewitt, Frazier, & Houston]. The following spe- 
cies, constituting all the members of this subfamily as yet tested, ¢ 
can transmit this virus, and no other leafhoppers among many species 
tested have been found to possess this property: Carneocephala ful- 
gida Nott., C. triguttata Nott., Cuerna occidentalis Oman & Beamer, 
Draeculacephala minerva Ball, Helochara delta Oman, Neokolla circel- 
lata (Baker), N. confluens (Uhier), N. gothica (Sign. M and N. heiro- 


glyphica (Say) [Frazier]. 


Properties: Unknown. 

















Remarks: + 
Although this is identified as an alfalfa virus, owing to its first + 4 
having been recognized as a virus in association with this host, on the ba- 
sis of economic importance of the disease it causes in cultivated grapes q 
it might more properly be considered a grape or vine virus. On this latter Bs 
host the disease has been known sinée 1844, and is said to have caused the 
: destruction of 30,000 acres of vineyards by 1895; however, it was not shown 
to be transmissible until 1938. ‘The origin ‘of the virus, whether on alfal- 
fa or grape, is unknown and. apparently, either plant can serve as a virus 
reservoir for the infection of the other. A similar relationship exists 
between potato and clover with respect to the potato yellow-dwarf virus, 
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the virus taking its common name from the host in which it causes the eco- 
namically more important disease. 


Literature: 
Frazier, N. W. Phylogenetic relationship of the nine known leafhopper 
vectors of Pierce's disease of grape. Phytopath. 34: 1000. 1944 
Hewitt, W. B. The development and spread of Pierce's disease of grape- 
vines. Phytopath. 31: 862. 1941. 

» amd Byron R. Houston. Association of Pierce's disease 
of grapevines and alfalfa dwarf in California. U. S. Dept. Agric. 
Plant Dis. Reptr. 25: 475-476. 1941 

» N. W. Frazier, and B. R. Houston. Transmission of 
Pierce's disease of grapevines with a leafhopper. Phytopath. 

27: 697-702. ° 1937 
Houston, Byron,R., N. W. Frazier, and W. B. Hewitt. Leafhopper trans- 
mission of the alfalfa dwarf virus. Phytopath. 32: 10. 192 
Weimer, J. L. Alfalfa dwarf, a hitherto unreported disease. 
Phytopath. 21: 71-75. 1931. 
Alfalfa dwarf, a virus disease transmissible by graft- 
ing. Jour. Agric. Res. 53: 333=347. 1936. 
The possiblity of insect transmission of alfalfa 
dwarf. Phytopath. 27: 697-702. 1937. 














(MEDICAGO) ALFALFA MOSAIC VIRUS 





Technical name(s): 
Medicago virus 1 K. MW. Smith 1937 
Marmor medicaginis Holmes 1939 
M, medicaginis var. typicum Black & Price 1940 








Synonyms: 
Alfalfa mosaic virus Weimer 1931 
Alfalfa ringspot virus Young 1934 
Alfalfa virus 1 Pierce 1934 
Alfalfa virus 2 Pierce 1934 
Medicago virus 2 K. M. Smith 1937 
Alfalfa mosaic virus 1 Zaumeyer 1938 
Chilli mosaic virus Kovatevski 1942 
Medicago virus 2 var. typicum (Black & Price) ‘Kovagevski 1942 
Lucerne mosaic virus Imp. Myc. Inst. 1944 


Name of disease: 
Alfalfa (lucerne) mosaic 
Also celery mosaic (in part), chilli mosaic, pea streak (in part). 


Geographic distribution: United States, more commonly in the western part 
from Montana and Oklahoma to: the Pacific Coast, occasional in the Cen- - 
tral and Eastern States; Canada (Alta., Que}). Possibly in China. 











Host“range:, °° > 
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ACANTHACEAE + -- Thunbergia alata Bojer 

' - AIZOACEAE -~ Tetragonia expansa ‘Murr. 

| AMARANTHACEAE - ‘=~ Amaranthus caudatus L. 

. APOCYNACEAE -- - Vinca rosea L. : wget 
BALSAMINACEAE -- Impatiens balsamina L. pega: 

BORAGINACEAE -- ee ee amabile Stapf & Drum. 

CAPPARIDACEAE ~~ Clegme -spinosa osa Le psd 

CHENOPODIACEAE -- Beta vulgaris L. 

COMPOSITAE -- Chrysanthemum sp.; Cichorium endivia es Helianthus 

_. annuus Les Zinnia elegans Jacq. 

CUCURBITACEAE -- Cucumis sativus L. 


GESNERIACEAE -- ingingia speciosa (Ladd. ) Hiern 
HYDROPHYLLACEAE -- Nemophila insignis Benn Phacelia campanularia 
A. ‘Gray 


LABIATAE -- Coleus blumei Benth. ~ 
LEGUMINOSAE -- *iledicago sativa L. 
- Cicer arietinum L.; Crotalaria intermedia Kotschy; 

Dolichos lablab L.; Lathyrus odoratus L.; Lens esculenta Moench; 
Lespedeza striata (Thunb.). Hook. & Arn.; Lupinus albus L., L. 
luteus L.;-Melilotus alba Desr.; Phaseolus a angularis (Willd. ) 
W. Fe 1 Wight. P. aureus Roxb., P. calcaratus Roxb., P. lunatus L., 
P. mungo L.,; P. vulgaris s L.;, Pisum sativum L.; Soja | max (L.) 
Piper; Trifolium incarnatum L., T. pratense L., T. repens L.; 
Vicia americana Muhl., V. faba a V.. sativa aS V. villogéa Roth; 
Vigna sesquipedalis (L. ). Fruwirth, V. sinensis (Torner) Savi ex 
Hassk. 

LOBELIACEAE -~ Lobelia tenuior R. Br. 

MALVACEAE -- Lavatera trimestris L. 

NYCTAGINACEAE -- Mirabilis jalapa L. 

ONAGRACEAE -- Godetia amoena Lilja 

_ PAPAVERACEAE -- Eschscholzia californica Cham. 

PHYTOLACCACEAE -- Phytolacca decandra L. 

PLUMBAGINACEAE -- Limonium sinaatum (L.) Mill. 

POLEMONIACEAE -- Gilia liniflora Benth. ; Phlox drunmondii Hook «. 3 

POLYGONACEAE -- Rheum rhgponticum L.; Rumex crispus L. - : a 

PRIMULACEAE -- Primula dobconica Hance : 

RANUNCULACEAE -- Aquilegia caerulea James; Delphinium cultorum iin eutiinaatea Voss 


SCROPHULARIACEAE ~- Antirrhinum majus L.; Cymbalaria muralis Gaertn. 
Mey. & Scherb.; Linaria macedonica Griseb.; -Mimilus moschatus 
Dougl. ; Nemesia strumosa Benth.; Penstemon sp,; Verbascum phoe~ 


niceum L.; Veronica longifolia L.; 3 galuzianskya ¥ ¥illosa Schmidt 
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SOLANACEAE -- *Capsicum frutescens L. (C. annuum L.) 


Datura stramonium L.; Hyoscyamus albus L., H. niger L.; 
Lycopersicon esculentum Mill.; Nicandra physalodes (L.) Pers.; 
Nicotiana alata Link & Otto, N. glutinosa L., N. langsdorffii 
Weinm., N. longiflora Cav., N. palmeri A. Gray, N. paniculata L., 
N. rustica L., N. sanderae W. Wats., N. sylvestris Speg., N. 
tabacum L.; Petunia hybrida Vilm.; Physalis peruviana L.; Salpi- 
glossis sinuata Ruiz & Pav.; Solanum melongena L., S. nodiflorum 
Jacq., S. tuberosum L. 


UMBELLIFERAE -- (*?) Apium -graveolens: L. 
, ’ Anthriscus cerefolium Hoffm.; Daucus carota L. var. 






































sativa DC. 


Symptoms: In alfalfa, the earliest symptom is the appearance of small, 


greenish-yellow spots, often ringlike with green centers, and is fol- 
lowed by more extensive and diffuse chlorosis typically spreading 
along and adjacent to the veins; the leaves become crinkled, deformed 
and brittle; there is no necrosis but general dwarfing may occur; some- 
times only the lower leaves are affected and symptoms are masked at 
high temperatures [Weimer 1934]. In beans,small, reddish-brown, pri-- 
mary lesions, without systemic effects, are induced; in peas, varying 
with the virus strain, the symptoms range from a mild chlorotic mottle 
to a severe mosaic and streak with marked stunting and necrosis. In 
Vicia faba, necrotic, reddish-brown, local lesions, followed by gen- 
eral necrosis; in tobacco, white flecks and rings on the inoculated 


leaves followed by systemic mottling with ringspot-like necrotic pat- 


terns. ([Zaumeyer 1938]. Ultimatély there is a marked diminution of 
virus concentration and "recovery" of the ringspot type [Koss 1941]. 
In Capsicum frutescens (chilli) a severe mosaic disease occurs under 
field conditions in Bulgaria [Kovagevski 1942]. A mosaic disease of 
celery is causéd by this virus in California [Snyder & Rich]. 





Means of transmission: By inoculation of expressed juice, readily, with 


an incubation period of 8-10 days. Commonly by the pea aphid Macrosi- 
phum (Illinoia) pisi (Kalt.) [Weimer, Zaumeyer];-also by iyzus per- 





sicae (Sulz.) for chilli mosaic in Bulgaria [Kova%evski]. Not by 
seed [Pierce]. 234 


Properties: Filterability not demonstrated. Thermal inactivation 62-65° 





C (Pierce 1934; Zawmeyer & Wade 1935], higher for some strains, 65- 
70° and 70-75° [Zaumeyer 1938]. The "energy of activation ‘(E)‘ value" 
is 75,000 cal. per mole hetween 50 and 62.5° C [Price 1940]. Dilu- 
tion tolerance 1: 2000 [Pierce, Zaumeyer]; somewhat greater (1: 3000) 
for one strain [Zaumeyer 1938]. Longevity in: vitre at 20° 4-5 days 
(Zaumeyer]; 8-9 days [Pierce]. No cross=protective relationships with 
the\viruses of potato mottle, cucumber mosaic, or the Canada streak 
strain of potato aucuba mosaic [Black & Price, 1940].. 

‘A nucleo-protein having’ tHé properties of this virus was isolated 
by differential centrifugation [Ross 1940]; its mol. wt. was estimated 
at 2.1 x 10°, sp. gr. 1.48, sedimentation constant 74x 10713, and 
the diam. of its spherical particles 16.5 mp. Isoelectric point 4.6; 
stable in pH range 5.5 - 7.7. 
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Varieties and strains: (1) Potato calico virus (see also under Potato 
Viruses). This var., designated Marmor medicaginis var. solani Black 
& Price, differs from the type virus in its natural occurrence on po- 
tatoes [Porter 1931, 1935], and in producing stronger symptoms on po- 
tato, but milder ones on Nicotiana glutinosa, and on red and crimson 
clover [Black & Price]. The potato aphid Macrosiphum solanifolii 
(Ashm.) can transmit this virus [Porter 1935]. = 
(2) Strains A and B. These strains were segregated from the type 
virus by Zaumeyer [1938] on the basis of the intensity of symptoms 
induced in several hosts, especially pea, broad bean, etc., though: 
identical on alfalfa; strain B also has a higher thermal death point. 
(3). Alfalfa viruses 1 and 2. The viruses originally identified 
as distinct types under these numbers [Weimer, Pierce] are regarded by 
subsequent investigators [Zaumeyer; Black & Price] as of no greater 
order of difference than strains, of which many minor variations occur 
in nature (Weimer, Zaumeyer, Valleau]. 





Literature: 


Black, L. M., and W. C. Price.. The relationship between viruses of 
potato calico and alfalfa mosaic. Phytopath. 30: 444-447. 1940. 

Kovatevski, I. C. Die Buntblattrigkeit der Paprikapflanze (Capsicum 
annuum) (Medicago virus 2 K. Smith var. typicum Black @. Price)’. 
Vorlaufige Mitteilung. Zeitschr. Pflanzenkr. 52: 533-540. 1942. 
From abst. in R.A.M. 22: 275-276. 1943 

Pierce, Walter H. Viroses of the bean. Phytopath. 24: 87-115. 1934 

The identification of certain viruses affecting 

leguminous plants. Jour. Agric. Res. 51: 1017-1039. 1935 — 

Porter, D. R. The infectious nature of potato calico. Hilgardia 6: 

Insect transmission, host range, and field spread of 
potato calico. Hilgardia 9: 383+394. 1935. 

Price, W. C. Thermal inactivation rates of four plant viruses. Arch. 
Ges.Virus Forsch. 1: 373-386. 1940. 

Vomparative host ranges of six plant viruses, Amer. 
Jour. Bot. 27: 53C-541. 1940. 

Ross, A. Frank. Purification and properties of alfalfa-mosaic virus 
protein. Phytopath. 31::'394-410. 1941. 

: The concentration of alfalfa-mosaic virus in tobacco 

plants at different periods of time after inoculation. Phytopath. 
31: 410-420. 1941. . 

Snyder, W. C., and S. Rich. dine of celery caused by the virus of .. 
alfalfa mosaic. Phytopath. 32: 537-539. 19h2. 

(Valleau, W. D.] : Legume viruses transmissible to tobacco. Kentucky 
Agric. Exp. Sta. Ann. Rept. 54: 15. 1941. 

Weimer, J. L. Alfalfa mosaic. Phytopath. 21: 122-123. 1931. 

Studies on alfalfa mosaic. Phytopath. 24: 239-247. 

















1934 
Young, P. A. Report to U.S.D.A. Plant Disease Survey, 1934 


Yu, T. F. A list of plant viroses observedin China. Phytopath. | 











Zaumeyer, W. J. A streak disease of peas and its relation to several 
strains of alfalfa mosaic virus. Jour. Agric. Res. 56: 747-772. 
1938. 


, and B. L. Wade. The relationship of certain legume 
mosaics-to bean. Jour. Agric. Res. 51: 715+749. 1935. 








(MEDICAGO) ALFALFA WITCHES'-BROOM VIRUS 


Technical name(s): 
Medicago virus 4 K. hk. Smith 1937 
Chlorogenus medicaginis Holmes 1939 





Synonyms: 
Alfalfa witches'-broom (virus) Richards 1929 
Lucerne witches'-broom virus Edwards 1935 


Name of disease: 
Alfalfa (lucerne) witches'-broom 
Other names applied in Australia: spindle shoot, mistletoe, 
bunchy top, kurrajong [Edwards 1936]. 


Geographic distribution: United States (Idaho, Utah, Wash.); Canada 
(British Columbia); sustralia (ivew South Wales, Queensland, Victoria) ; 
? New Zealand. 


Host range: 
LEGUMINOSAE -- *Medicago sativa L. 
Medicago hispida Gaertn., M. lupulina L. 








Symptoms: General dwarfing; stems short, thin, numerous and bunched; 
leaves small, of abnormal round form, puckered, chlorotic at edge} 
flowers suppressed orfew, sometimes virescent; seed rarely set. In 

late stages, decay of roots and crowns, and ultimate death. Symptoms 
sometimes masked in early spring growth but appear after first cutting 
[Edwards 1936], 


Means of transmission: By grafting, using side (veneer) attachment of 
healthy scion to diseased root and vice versa [Edwards]; also by stem 
grafts but not by dodder union [Menzies]. Symptoms appear in the *~ 
stock 2 months after shoot grafting, 5-6 months after root grafting. 
Not by juice inoculations, nor by insects as far as tested (including 
exposure to mass populations of alfalfa-infesting insects). Not seed- 
borne [Edwards]. Possibly by the leafhopper Scaphytopius acutus (Say) 
[Menzies 1944], P ‘ ‘ 





Properties: Unknown. 


a,.er* 


Remarks: 
The assumed identity of the disease occurring in the U. S. with that 
in Australia is based upon the conclusions of Edwards who observed the dis- 
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eases in the field in the two countries. =:.. 
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(PHas BEAN COMMON. MOSAI ee | 
Technical name(s): : 


Phaseolus virus ee K. Me Smith 1937 
ifarmor phaseoli Holmes 1939 





Synonyms: 
(Bean) mosaic ‘disease Iwanowski 1899 cn 
Bean infectious chlorosis Clinton 1908 Ce mite toes 
‘Bean mosaic (virus) Stewart & Reddick 1917 TS Sr ha 
Béan mosaic virus Reddick & Stewart 1919 cen, me Rays hie 
~ Warmormosaik (mottle mosaic) Merkel 1929 ---2-+ == Pate ea 
Pocken Mosaik (blister . mosaic) virus Merkel 1929 
Typical bean mosaic virus Nelson 1932 
Common bean mosaic virus Pierce 1934 
Bean virus 1 Pierce 1934 
Ordinary bean mosaic virus Costa & Forster 1941 
Name of disease: 
Common bean mosaic 


Geographic distribution: Probably world-wide. Reports of "bean mosaic" 
are on record from all the continents and Australia, though often not 
discriminating between the common and the yellow types. ‘Bean seed . 
from 22 countries produced plants showing typical mosaic [Nelson 1932]. 
In the United States the incidence of common bean aoeate is greatest 
in the Northern and Western States. 


Host range: _ 
LEGUMINOSAE -- *P haseolus calearatus Roxb. *P, vulgaris L. ~ 
Lespedeza striata (Thunb.) Hook. & Arn.; Pha acu~ 
tifolius hal var. latifolius Freem,, B: aureus Roxb., P. lunatus 
L., P. lunatus var. macrocarpus Benth. {P. Lime: Limensis Macf.); Vicia , 
faba | Lies . sative “Ly 
Based on insett transmission in the field Nelson £1932) listed 


- aconitifolius Jacq., P. cater (Willd.) Wight, A coccineus 
, P. L., and Vigna sesquipedalis (L.) Fruwirth as addi- 
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timal suscepts. Zaumeyer & Wade [1935] found only varieties of 
P. vulgaris susceptible to this virus by juice inoculations. Nat- 
ural infection of Phaseolus coccineus L. with a smilar mosaic dis- 
ease was reported in the U. S. by Gardner [1925] and in New Zealand 
by Chamberlain [1939]; in the latter instance the virus was seed- 
transmitted and is therefore considered identical with common *« 
bean mosaic virus. 
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Symptoms: Susceptible vars. of beans first show diffuse chlorosis and 
downward curling of leaves; later may show patchy chlorosis or a defi- 
nite green mottle together with leaf distortion varying from blister- 
ing and puckering of surface to marked irregularities of form and re- 
duction of size. Resistant vars. show only a faint chlorosis, tran- 
sient mottle, or slight ruffling of leaves. Other organs (stems, pods, 
flowers) are not greatly affected as a rule though reduced in number 
and size. Symptoms-are most evilent in the temp. range 20-28° C; mask- 
ing is more or less complete above 28° and below 15° [Fajardo 1930]. 

Disintegrative changes occurring in plastids and cytoplasm give 
rise to amorphous, granular cell inclusions but no typical inclusion 
bodies [Nelson 1932]. 


Means of transmission: By expressed juice, with aid of carborundum; incu- 
bation period 8 to 15 days. By grafting [Nelson 1932]. By the fol- 
lowing aphids: Aphis rumicis L. (A. fabae Scop.), A. gossypii Glov-, 
A. medicaginis Koch, A. spiraecola Patch, tch, Brevicoryne brassicae (L.), 
— atriplicis (L.), Macrosiphum ambrosiae (Thos.), M. pisi 

Kalt.), wm. solanifolii (Ashm. )s MyZzus persicae (Sulz. ); Rhopalosiphum 
pseudobrassicae’ (Davis) , [Nelson 1922, Fajardo 1930, Zaumeyer & Kearns]. 
By seed, in variable proportions up to 50% (usually less than 10%) of 
the oi of infected plants [Reddick & Stewart; Fajardo; Smith & 
Hewitt 


























Properties: Not filterable through any grade of Berkefeld filter [Fajardo]. 
’ Thermal inactivation between 44° and 56° C [Fajardo]; 56-58° (Pierce; 
Zaumeyer'& Wade]; in seeds the virus can withstand 65° for 24 hrs. 
[Fajardo]. Dilution end-point below 1: 1000. ‘Longevity in vitro about 
2, hrs.; in cut plants: 96 hrs. if kept turgid but reduced to 48 hrs. 
by drying [Fajardo]; in seeds several to many (+30) years (Pierce & 
Hungerford]. 


Serological relations:  .No virus-specific precipitin reaction obtained 
[Chester 1937]. 





Remarks: 

Certain vars. of beans are highly resistant to this virus, e. g. Robust, 
and some are completely immune since they show no symptoms when inoculated 
and the virus cannot be recovered from them. Examples of the latter type 
are the Corbett, Idaho, U. S. No. 5,.and Wisconsin Refugee; ann Us. I. Great 
Northern vars, (Walker & Jolivette 1943] 

However, a mosaic disease having symptoms typical. of common mosaic has 
recently appeared on carteln hitherto ress atom vars. ° ah Hew beoniesas the 
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causal virus is seed-transmitted and is believed to be a strain of this 
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virus or one closely related [Richards & Burkholder] 
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PHAS. AIC VIRUS 


Technical name(s): 
Marmor laesiofaciens Zaumeyer & erte 1943 





Synonyms: 
Bean-mosaic virus 4 Zaumeyer & Harter 1942 
Southern bean-mosaic virus ] Zaumeyer & Harter 19,3 


Name of disease: 
Southern bean mosaic 


Geographic distribution: United States (Calit. Sis MA, 4; pokey Colo., 
Idaho, Mise. and elsewhere). 


Host range: 


LEGUMINOSAE -- *Phaseolus vulgaris L. (no var. fully resistant though 
_ differing in symptom expression; those resistant to systemic in- 
fection can be considered commercially resistant). 
Phaseolus lunatus L. (but not P. lunatus var. macrocar- 
pus Benth. or Fordhook types); Soja max (L.) Piper (var. Virginia). 


31 spp. representing 20 genera of Leguminosae and 4 other fanm- 
ilies were insusceptible.° ~ 








Symptoms: Among bean varieties 2 distinct types of symptom expression 
occur which depend on a single genetic-factor difference, viz., sys- 
temic mottling and local necrotic lesions, the latter being dominant 
(Zaumeyer & Harter 1943 a]. ‘In vars. that react: with systemic mottling 
(recessive types), the degree of mottling ranges from mild to intense, 
the interveinal tissue being lighter green than that bordering the 

“veins; puckering, blistering, distortion, and dwarfing similar to that 
in common mosaic also may occur. The pods also are mottled and some- 
times distorted and undersized. The virus is distributed throughout 
the plant from roots to pods and seeds. 

In vars. reacting with local lesions (dominant and heterozygous 
types), the leaves are more or less thickly covered with necrotic spots 
1 to 3 mi in diam., circular, brownish-red, frequently with light cen- 
ters. In some vars. a severe leaf= and stem-necrosis occurs [Zaumeyer 
& Harter 1944]. Symptoms expressed through a temp. range of 16° to 
27° C, with optimum expression at 18°. - 


Means of transmission: By expressed juice with aid of carborundum. No 
‘ insect vector is known. 


Properties: Thermal inactivation at 95° €, dilution tolerance above 1 to 
500,00C; longevity in vitro at 18° at least 32 weeks. The temp. coef- 
ficient (Q 1G) of inactivation of the virus is about 3.1, and the en- 
ergy of activation (E) is about 27,750 cals per’ mole. These values 
are close to those previously found for tobacco necrosis. virus but are 

quite different from those of tobacco mosaic virus [Price 1944]. 
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Immunological reactions: No artagorism-shown to-common mosaic virus of 
bean. 


Strains: A virus closely similar in respect to the reactions induced in 
beans and in properties has been designated Marmor laesiofaciens var. 
minor (bean mosaic virus 4-A, southern bean mosaic virus 2) Zaumeyer 
& Harter. It differs from the type.in the appearance of the local le- 
sions in certain vars., and in causing more distortion and stunting in 
systemic infections; it is also transmitted through a small proportion 
of seed. 
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(PHASECLUS) BEAN YELLOW MOSAIC VIRUS 





Technical name(s): 
Phaseolus virus 2 K. hk. Smith 1937 


aa. 

? Sweet clover mosaic (virus) McLarty 1920 

2 Sweet clover mosaic (virus) Elliott 1921 

? Sprenkelmosaik (speckle mosaic) virus Merkel 1929 
Yellow bean-mosaic virus Pierce 1934 
Bean virus 2 Pierce 1934 

? Pea virus 2 Osborn 1935, 1938 . 

? Pea mosaic virus 2 Zaumeyer & Wade 1935 . 
White sweetclover mosaic virus Zaumeyer & Wade 1933, 1935 
Yellow sweetclover mosaic virus 4aumeyer & Wade 1935 
Bean dwarf mosaic virus Costa & Forster 1941 


Name of disease: 
Yellow bean mosaic . 


Geographic distribution: United States (probably coextensive with culti- 
vation of beans, specifically reported on beans in Coio., Idaho, _ 
N. ¥., Texas, Va., and Wis,, and- widely on-sweetclover). Also in’’ 
Brazil (Costa & Forster; Silberschmidt.& Nobrega]; possibly in China 
as white sweetclover mosaic [Yu 1939]; and in Japan as red clover mo- 
saic [Fukushi 1936]. ; 
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Host range: 
LEGUMINOSAE -- *Melilotus alba Desr., *M. officinalis (L.) Lam.; 
*Phaseolus vul vulgaris ie : 


Cajanus cajan (L.) Millsp.; Cicer arietinum L.; 
Lathyrus odoratus L.; Lens esculenta Moench; Phaseolus angularis 
(Willd.) Wight, P. aureus Roxb., P. mungo L.; Pisum sativua L. 
(all tested. vars. except | Surpriseand Wisconsin Early Sweet), P. 
sativum var. arvense Poir.; Trifolium repens L., T. pratense L.; ; 
Vicia americana Muhl., V. faba L. (Zaumeyer & Wade set. 


The following were reported susceptible by Pierce [1934] but 
not by Zaumeyer & Wade: Lespedeza striata (Thunb.) Hook. Y@ Arn.; 
Lupinus albus L.; Phaseolus acutifolius Gray var. latifolius 
Freen.; Soja max (L.) Piper; Trifolium incarnatum L. 
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Symptoms: _In snap beans,-downward curling and reflexing _ of the lamina iy 
: of trifoliate leaves, slight ruffling, brittleness, appearance of small E 
a yellow spots; secondary symptoms include a coarsé yellow mottle and 

distortion of leaves,proliferation of stems and shortening of nodes, 

and genéral stunting; maturity is delayed and pod production much re- 

duced. Symptoms are masked at high temp., and are weakly developed in 

some vars., certain ones of which are resistarit also to common mosaic, 

but no vars. are known to be immune [Pierce; Zaumeyer & Wade]. 

In pea and sweet pea, this virus induces a conspicuous veinal | a 
chlorosis and faint interveinal mottle, with slight ruffling and re- % 
duction of size. In sweetclover it causes a veinal chlorosis with pat- ££ 
terns ranging from a fine stippled mottle to large chlorotic patches 
{[Zaumeyer & Wade]. 

It induces local necrotic lesions in Phaseolus aureus and P. mungo, 
and general necrosis in Cicer arietinum and Lens esculenta. 








q Means of transmission: By extracted juice, with aid of carborundum. By 

oi the aphids Macrosiphum pisi (Kalt.) and M. solanifolii (Ashm.) [Pierce 

‘a 19343 by Aphis rumicis L. [Zaumeyer & Wade]. Not by seed [Pierce], 

% but seed transmission is claimed by Costa & Forster for their dwarf 
mosaic virus which they consider identical with this. 











Properties: Filterability not demonstrated. Thermal inactivation at Tr 
58-60° C; dilution tolerance 1:800to 1:1600, longevity in vitro 24-48 
hrs. [Pierce; Zaumeyer & Wade]. 


Immunological and serological relationships: Not demonstrated. 


Strains or related viruses: Several viruses having properties similar to 
those of yellow bean mosaic virus, but differing in specific host reac- 
tions, have been described as distinct viruses on various hosts. These 
include, besides sweetclover mosaic virus and pea mosaic virus 2 Zau- 
meyer & Wade, indicated as synonyms above, the following viruses as 
originally named; pea virus 2 Osborn, pea virus 4 Zaumeyer, and alsike 

clover mosaic virus 2 Zaumeyer. They are. all infectious to some vars. 

of Phaseolus vulgaris, including those resistant to common bean mosaic, 
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and in general they induce a yellow mosaic in this host. They are uni- 
formly infectious. to Melilotus alba, and variably to other plants of 
the tribes Phaseolae and Trifoleae, but with no known hosts outside 
the Leguminosae. They may be regarded as strains of or closely related 
to yellow bean mosaic virus [Weiss 1939, Zaumeyer 1940]; possibly one 
form of sweet pea streak virus found in England also belongs to this 
group {Ainsworth 1940]. A relationship between pea mosaic virus 2 Zau- 
a & Wade and!'pea mottle virus also has been suggested [F. Johnson 
1942}. ; 

Pending the definite allocation of these strains to certain virus 
species, and for the purposes of this preliminary list, it seems best 
to list them um@er the hosts on which they were first described. 


Remarks: 

This virus is readily distinguishable from that of common bean mosaic 
by its infectivity for peas, sweet pea, and certain vars. of beans (Robust, 
Corbett Refugee) whith are resistant to the latter. Absence of seed trans- 
mission, although in question, is generally considered to be a reliable dis- 
tinguishing characteristic. . Although one of the*wiroses commonly found in 
sweetclover (Melilotus spp.) is caused by a strain of yellow bean mosaic 
virus, other viruses occurring in this plant areaquite unrelated. The to- 
bacco streak virus (see section on viruses of Nicotiana) has been trans- 
ferred-by dodder to Melilotus, causing a ringspot anq@ mottle similar to an 
endemic disease of this plant in Kentucky, and was also returned to tobacco 
[Valleau 1941]. Conversely, streak virus was transmitted from naturally 
infected welilotus in Ontario to tobacco, and vice versa [Berkeley & xe 
Phillips 1943]. However, the yellow bean mosaic virus studied by Pierce, 
which was sometimes obtained from sweetclover, was non-infectious to to- 
bacco [Pierce 1935]. 
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_ (PHASEOLUS) LIMA a MCSKIC VIRUS: t 


Technical name(s): ; Paes oe FS 
Marmor guouseris var. phaseoli-Holmes 1939 





Synonyms: 
? Lima bean mosaic McClintock 19417... 
Lima ‘bean mosaic virus Harter 1935 


Name of diséase: | 
bima “bean mosaic 


Gédgraphic” distPibution: United States, chiefly tHe Eastern: and Southern 
' States, also California. -A»mosaic disease of this host is. reported 
also’ in Puerto = Cuba, ° China ; Sierra Leone. 


Host range: a 
LEGUMINOSAE -- *Phaseolus lunatus L., *P. lumatus var. macrocarpus 
Benth.; the small-seeded types in general Let ue the 
large~seeded Fordhook sorts resistant. 


Also infectious to Vicia faba L. and Vigria sinensis 
(Torner).Savi ex Hassk., but Phaseolus vulgaris L., Pisum sativum 
L., Lathyrus odoratus L., Soja max (L.) Piper, and Trifolium hy- 
bridum L. are insusceptible. Infectious also to. representative 
other hosts of cucumber mosaic virus. ' 























Symptoms: th lima bean, first vein clearing, then shear curving of the 
leaf blade,.and often of the shoot tip, tleath of the whole plant some- 
times then ensuing; later symptoms consist of prominent yellow fleck- 

ae ing and chlorotic mottling of foliage; pods not affected. In cowpea, 
minute necrotic lesions on inoculated leaves. without systemic effects 
. Harter]. 


Means of transmission: By expressed juice; by the aphids’ A hs gossypii 
, Glov. a8 Myzus persicae (Sulz.). Not by seed (Harter J; 








Properties: “Thermal ismetivation at 70° C3. gilution’ tolerance 1:10,000; 
longevity in vitro ‘& days at 22° Ce... pe 








1e 


_ cucumber. mosaic virus, the lima bean virus-is destene Wwe as a strain 


Geographic distribution: United States (widespread, probably wherever peas 





Remarks: 
On the basis of its infectiousness to Vicia faba, production of pri- 

mary lesions in the form of chlorotic rings Ss and circles on tobacco, and a 

somewhat lower thermal death point than the type and the celery strains of 




































[Harter ] 


Literature? 


Harter, L. L. Mosaic of lima beans (Phaseolus lunatus eesronarsua)» 
_dour. AgricT’ Res. 56: 895-906. 1938 
McClintock, J. A. Lima bean mosaice Phytopath, 7: 60. 1917 








(PISUii) PEA COMMCN MOSAIC VIRUS 


Technical name(s): | 
Pisum virus 2 K. 4. ‘Smith 1937 ; 4 
Marmor leguminosarum Holmes 1939 i tag Pieag oe tA 





Synonyms: ye ay , 2 eto Ye 
? Sweet pea mosaic (virus) Taubenhaus 1914 24" 4 
? Red clover mosaic (virus) Elliott 1921 “ 


? Clover mogaic (virus) Dickson 1921 
? Field pea mosaic (virus) Dickson 1921: 
? Sweet pea mosaic (virus) Dickson 1921 
Garden pea mosaic (virus) Doolittle & Jones 1925 
Red clover mosaic ‘(virus) Doolittle & Jones 1925. a 
Sweet pea mosaic (virus) Doolittle & Jones 1925 ay 
‘2 Broadbean mosaic (Marmorier-Mosaik) virus Boning 1927 
Lupin sore-shin virus Neill 1934 
Common pea mosai¢ virus Zaumeyer & Wade 1935 
Pea virus 1 Zaumeyer & Wade 1935 ; 
hed clover mosaic virus Zaumeyer & Wade 1935 
Marble pea mosaic (pea virus 2A) Stubbs 1935, 1937 
Speckle pea mosaic (pea virus 2B) Stubbs 1935, 1937 
(Corresponding names, Marmor-Vosaik and Sprenkel-+Mosaik 
“were applied by Merkel, 1929, to certain types of pea mosaic, 
but are not included here as synonyms, because they could 
apply with equal validity. to the pea viroses caused. by 
_ yellow bean mosaic virus or ‘pea mottle virus.) 
Mild pea mosaic (pea virus 2C) Stubbs 1935 
Common pea mosaic virus Pierce 1935. 
' Pea virus 3 Pierce 1935 
Pea mosaic virus Chamberlain 1935, 1936 
- Common’ pea-mosaic virus Murphy & Pierce esd 


Name of disease: . 
Common pea mosaic 





are grown, this virus specifically identified in Calif., Colo., Idaho, 








meie’s of the confusion in literature (peer the he dpanbi {ice lice ° tales 
ae viruses, the names applied to ite eines pal studies 
are listed here even —e dup Maine ry = Fn pe 











Pea common mosaic 


Mont., N. J., Ne Ys, Wis.); Canada (all provinces); Europe (British 
‘ Isles, Germany, Holland); Australia; New Zealand; ? China; ? Japan. ~ 



































Host range: 


LEGUMINOSAE -- *Cassia corymbosa Lam.; *Lathyrus odoratus L.; *Lupinus 
albus L., *L. angustifolius L., * L. varius L.; *Melilotus alba 


Desr.; “Pisum satiyum L.; *Trifolium hybridum L., *T. pratense L. 

Cicer arietinum L.; Desmodium canadense (L.) DC.; Hovwea : 

trisperma Benth.; Lathyrus sativus L., L. tingitams L.; Lupinus 
densiflorus Benth., L. hartwegii Lindl., L. luteus L., L. mutabi- 4 
lis Lindl., L.nanus Dougl.; Medicago arabica Huds., M, denticulata ; 
Willd., M. hispida Gaertn., Mi. lupulina L.; Melilotus officinalis 
(L.) Lam.; Phaseolus acutifolius Gray var. latifolius Freem.; Pi- 
sum sativum L. (44 vars. found susceptible, 21 were resistant, in- 
cluding Horal, Little Marvel, Perfection, Thomas Laxton, Wisconsin 
Early Sweet [Murphy & Pierce]), P. sativum vars arvense Poir.; 
Trifolium agrarium L., T. carolinianum Michx., T. dubium Sibth.,- 
T. glomeratum L., T. incarnatum L., T. procumbens L., T. reflexum 
L., IT. suaveolens Willd.; Vicia faba L. var. major and var. minor, 
V. sativa L. } 


Not infectious to alfalfa (Medicago sativa), bean (Phaseolus 
vulgaris), cowpea (Vigna elements » soybean (Soja max), white 
clover (Trifolium repens), or to any non-leguminous plants of 32 
families tested. (Murphy & Pierce] ; 















































Symptoms: In peas, slight vein clearing, followed by conspicuous light 
or yellowish green, interveinal mottling in leaves and stipules, which 
become wrinkled, vcuckered, and twisted; apical parts rosetted, tendrils 
distorted, general stunting. In general there is more distortion and 
dwarfing than in other mosaic diseases of peas. Maximum expression of 
symptoms at 18-24° C, masked at 12-14°:C [Stubbs]. >In sweet pea, pro- 
nounced chlorotic mottling of leaves and striping of flowers. In 
broadbeans, a strong yellow-green mottle with dark green islands. In 
alsike, crimson, and red clovers, vein clearing followed by fine yel- 
lowish-green, interveinal, striping [Zaumeyer & Wade 1935; Murphy & 
Pierce 1937] and marked stunting [Chamberlain 1936]. In Cicer arie- 
tinum and Lupinus angustifolius, the virus causes top necrosis, some- 
times — systemic, and general yellowing of foliage [Murphy & 
Pierce J, ' 


Means of transmission: By expressed juice, readily. By the aphid Macro- 
siphum pisi (Kalt.) [Doolittle & Jones; Stubbs; and others]; in New 
Zealand by Myzus persicae (Sulz.), Aphis citricidis (Kirk.), A. gossy- 
pii Glov., 4. laburni Kalt., Cavariella aegopodii (Scop.), Macrosiphum 
rosae (L.), Me solanifolii (Ashm.), Capitopho (Pentatrichopus) tetra- 
rhodus (Walker), Rhopalosiphum pseudobrassicae foextat {Chamberlain 
1936; Norris 1943]. Not by seed [Chamberlain; Murphy & Pierce] or very 
rarely [Zaumeyer & Wade; Norris]. 

















‘Properties: Thermal inactivation at 60° C3. longevity in vito 2-3 days at 
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22° C [idurphy & Pierce]; dilution tolerance 1:1,000 - 1:1,500 [Stubbs]. 





Strains: ‘three strains differing in symptoms‘induced in peas but with 
' similar host range and properties were distinguished by Stubbs. 

































Remarks: 

Common pea mosaic virus can be distinghished from pea enation virus by 
absence of enations andwindbility to infect Horal and Perfection vers.; 
from yellow bean mosaic virus. by. usually more distinct mottling and distor- 

: tion in peas and inability to infect beans; from pea mottle. virus by usu- 
: ally. milder symptoms in peas and inability to infect non-legumes. 


Literature: -.:. 2.3 


‘Chamberlain, E. E.»*Sore-shin of biue lupine. Its identity with 

pea mosaic. New Zealand Jour. Agric.’ ‘5: 86292, 1935 ‘a 
; Pea-mosaic. Host range and methods of trans- 

mission. New Zealand Jour. Sti. & Téchn, 18: 544-556. 1936. 
Dickson, B. T. Studies concerning mosaic diseases. MacDonald 

Coll.’, iicGitt-Univ. Tech. Bull. 2. . 1922... 
Doolittle, S. P., and. F. kK. Jones. _ The mosaic” disease in ‘the garden 

pea and legumes. Phytopath. 15: 763-772. 1925. ta 
Elliott, J. A. A mosaic of sweet and red clovers. Phytopath. 11: a 

146-148. 1921. x 
Merkel, Ludwig. Beitradge zur Kenntnis der Mosaikkrankheit der 3 

Familie der Papilionaceen. Zeitschr. Pflanzenkr. 39: 289-347. 
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pea, Pisum sativum. Phytopath. 27; 710-721. 1937. : ee. 
+ Neill, J..C. "Sore shin": a virus disease of blue. lupins. New , 
= Re Zealand Jour. Agric. 49: 139=146. 1934 ‘ 3 





Norris; D. 0. Pea mosaic on Lupinus varius L. and.other species . 
in Western Australia. Australia Counc. Sci. & Ind. Res. Bull. a 
170%. 1-27. 1943. 

Pierce, W. H. The identification of certain sttubes affecting le- 
eet nes plants. Jour. Agric. Res. 51: 1027-1039. 1935. 

Stubbs, Merl W. , Certain viroses of the garden pea, Pisum sativum. - 
Phytopath., 27: 242-266. 1937. 

Taubenhaus, J. J. The diseases of the sweet pea. Delaware Agric. 
Exp. Sta. Bull. 106... 1-93.. 1914 

Zaumeyer, W. J., and B. L. Wade. Relatioriship of éertain legume 
mosaics to bean. Jour. Agric. Res..51:°:715-749. 1935. 

» and Pea mosaic and its relation to 

other legume mosaic viruses. Jour. Agric. Res. 53: 161-185. 
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- @ _* . (BISUM) PEA ENATION MOSAIC VIRUS 





Technical name(s): 
Pisum virus 1 K. M. Smith 1937 
Marmor pisi Holmes 1939 
















“5h Pea caatlon heats 






Synonyms: 
Pea mosaic virus Osborn 1935 
Emation pea mosaic virus Pierce 1935 
Pea virus 1 Pierce.1935 
(The above two names first published by Pierce were 
originally suggested by Stubbs) 
Name of disease: Pea enation mosaic 
Geographic distributions. United States (Calif., Idaho, N. J., N. Y., 
Wash., Wis.). ‘Also in England: {Ainsworth]. 































Host range: ss 


LEGUMINOSAE -- *Lathyrus siiaraiine L.; *Pisum sativum L. (ail tested! 
vars., including Horal and Perfection) ; *Vicia faba L. 








Pisum -Sativum var. arvense Poir.; Soja max max (L.) Piper; 
Trifolium: incarnatum L. 


Melilotus officinalis (L.) Lam. is susceptible according t¢ 
Stubbs; insusceptible, Csborn. Not transmissible to Phaseolus 
vulgaris L., Trifolium pratense L., or medicago sativa L. [Osborn, 
Pierce, Stubbs}, but Johnson & Jones reported vein clearing in 
alsike clover and-alfalfa, and a mild mottle in Corbett Refugee 
bean and Lathyrus latifolius L. ‘ 




















Symptoms: In peas, vein-clearing followed by enlargement. and fusion of 
chlorotic areas, which. become flaccid and translucent, and on the 
lower leaf surface are surrounded by a ridge of proliferated tissue 
(enations); terminal growth retarded and distorted, sometimes severe 
top necrosis; older plants show wrinkling, dwarfing, and chlorotic 
spots; pods blistered.and distorted [Osborn;*Stubbs; Snyder], and also 
strongly mottled or calicoed [Linford]. Symptoms expressed through 
temp. range of 12-30°:C [Stubbs]. In Vicia faba, conspicuous chloro~ 
tie spotting and striping usually along the veins, sometimes enations. 
In Trifolium incarnatum, small, yellowish spots on the upper surface, 
enations\ on the lower. 





Means of transmission: By tissue union; by expressed juice with aid of 
carborundum; symptoms in 6-7 days [Stubbs]. By the aphids Macrosi- 
phum pisi (Kalt.) and M. solanifolii (Ashm.) with an intervening la- : 
tent period of 12 to 18 hours before the insects can infect. The E 
virus. is retained in active form and without renewal by M. pisi for . % 
at least 8 days, by M. solanifolii for 21 days [Osborn 1935, 1938]. 
Not seed-borne [Stubbs 1937], but contrary evidence presented by 
Johnson & Jones. 








Properties: Thermal inactivation at 58° C [Pierce], 64-66° [Osborn 1938]. 
Dilution tolerance 1:2,C00 [Stubbs]. Longevity in vitro 4 days [Os- 
born]. The enation mosaic virus studied by Johnson & Jones was diffi- 
cult to transmit mechanically and was less tolerant of aging, dilution 
and heating, 

Concentration of the virus to some degree is possible by ultra- 
centrifugation but the sedimentation constants of the virus protein 
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Pea enation mosaic 


thus obtained (Sy20° = 76 x 1673, 112 x 107)3, and 54 x 10713 cm 
Sec.~1 dynes~}) were not appreciably different from those of normal 
protein [Loring et al.] 


Remarks: 

A strain of this virus differing from the type in causing crinkling, 
distortion, and necrotic spots in ¥. faba, and necrotic spots in T. incar~ 
natum has been described; it is also more difficult to transmit mechani- 
cally [Osborn 1938], The enation virus studied by Johnson & Jones in 
Washington also differs in minor respects. 


Literature: 

/ Ainsworth, G.C. Identification of certain viruses found infecting 
: leguminous plants in Great Britain. Ann. App. Biol. 27: 218- 
: 226. 1940. 


; Johnson, Folke, and L. K. Jones. Two mosaic diseases of peas in 
4 Washington. Jour. Agr. Res. 54: 629-638. 1937. 


Linford, M. B. Pea diseases in the United States in 1928. U.S. 
Dept. Agric. Plant Dis. Rptr. Suppl. 67. 1-14. 1928. 
Loring, H. S., H. T, Osborn, and R. W. G,. Wyckoff. Proc. Soc. Exp. 
_ Biol. & Med. 38: 239-241. 1938. 
Osborn, H. T. Incubation period of the virus of pea mosaic in the 
aphid, Macrosiphum gei. Phytopath. 25: 31. 1935: 
Incubation period of pea mosaic in the aphid, Macro- 
siphum pisi. Phytovath. 25: 160-177. 1935. 
Incubation period of pea virus ]-in the aphid Macro- 
siphum solanifoliis Phytopath. 28: 749-754. 1938. 
Studies on pea virus 1. Phytopath. 28: 923-934. 
1938. 


Pierce, W. H. The identification of certain viruses affecting- 
leguminous plants. Jour. Agric. Res. 51: 1017-1039. 1935. 
Snyder, W. C. Pod deformation of mosaic-infected peas. Phytopath. 

24: 78-80. 1934. 
Stubbs, Merl W. Certain viroses of the garden pea, Pisum sativum. 
-Phytopath. 27: 242-266. 1937 
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(PISUM) PEA MOTTLE VIRUS 





Technical name(s): 
Marmor efficiens F. Johnson 1942 





eres 
? Pea virus 2 Zaumeyer & Wade 1935 
White clover mosaic virus, in part, Zaumeyer & Wade 1935 
? White clover mosaic virus Pierce 1935 
? White clover virus 1 Pierce 1935 
Pea severe mosaic virus Johnson & Jones 1937 
Trifolium virus 1 Weiss 1939 
Pea-mottle virus F. Johnson 1942 
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Geographic distribution: | “United. States (Wash., 2 Colos, Idaho,.N. Je, 
Va. ) . ; bs : ing? . 


Host range:: 


LEGUMINOSAE -- * lupulina na Ls; “Trifolium Be, bes 
ay © we L.3 cee os sativun 1. 

a : Cleer arie Ls} b Lathyrus lati folius ar L. odora- 
tus L.; Lens esculenta Mo Lupinus albus - Les L. hirsutus L.} ; 
Medicago sativa L.;: Se aeee alba Desr., M. officinalis (L.) Lam.; 
Phaseolus aureu: aureus Roxb., P. lunatus L. (var. Henderson Bush), P. 
mungo-L., P, vulgaris L. (all tested vars. including Great North- 
ULI. no. I, Robust, and J, S. no. 5 Refugee}; Pisum sativum L. 
(all tested vars. including Little iJarvel arid Perfection), P. sa- 
tivum var. arvense Poir.; Zrifol tum ~hybridum aL. T. -Ancarnatun L L.; 
Vicia: faba L., V. sativa Le 


Not infectious to Soja max (Le ) Piper (Perce, or te Vigna 
sinensis (Torner } Savi ex. Hassk. [Johnson]. 


CARYOPHYLLACEAE -- Stellaria media (L. ) Cyril. 


CHENOPODIACEAE ~~ Spinacia olerséte | Les. é eee! 
a , _ OUCURBITACEAE ~~ Cucumis sativus L. pee ae ee 
Ee | SCROPHULARIACEAE ~~ Antirrhinum majugl, 0 2 


Siuiptome: "eas ‘peasy delayed unfolding of leaves; vein ehateinas: presence 
‘of numerous, .small, irregular, light-yellow spots on, young leaves; 
slight dwarfing; pods not affected. In beans, vein -clearing-and num- 
erous light~yellow spots. In alsike} red, and white clovers, light- 
‘yellow interveinal stripes. In-spinach, dwarfing and mottling. In 
cucumber, light-yellow spots between veins [Johnson 1942]. 





Means. of transmission: By dodder (Cuscyta campestris) [Johnson]. By ex- 
tracted juice with aid of carborundum, with symptoms after 8 to ea 
days [Zaumeyer & Wade; Johnson]. Not by pea aphid, mdacrosiphum pist 
(Kalt.) (Johnson]. 


Properties: Passes perisieta " filters thermal inactivation at 60-62° C; 
dilution tolerance 1:10,000 but not 1:100, ve es Gite! 7 vitro or 
in dried pea leaves at least 31 days at 25° C 


Renfarks: Together with pea wilt virus Cine Twlloutng? it causes “‘‘kenis 
necrosis (streak) of peas. Though similar to some strains of cucumber 
mosaic virus in: properties and symptoms on certain hosts; it is not 
infectious to tobacco or tomato [Johnson]. This virus also resembles 
bean yellow mosaic virus.in its effects on beans and peas, in host 
range (except transmission to fon-legumes) and in properties. 


Literature: 4 


Johnson, Folke. The complex nature of white-clover mosaic, 
Phytopath. 32: 103-116. 1942 
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Téchnical name(s): *- 2.0.2. 





Johnson, Folke, and Leon’ K. Jones. Two mosaic diseases of peas in 
Washington. Jour. Agric. Res.- 54: 629-638. 1937. 
Pierce, W. H. The identification. of certain viruses affecting 
Legtiminious plants. . Jour.. Agric. Resi FIe-11017+2039. 1935. 
Weiss, Freeman. A key to the typical’ viruses: of: leguminous Deon, 
U. S. Dept. Agric. Plant Diss Rptr. 293. 952-361. 1939. ; 
Zaumeyer, W. J., and Bs L. Wade... The relationship of cePtain. legume 
mosaics to sti Jour. Agric, « Res. ah alibi pesos 
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(Pisum) ‘PEA WILT VIRUS 


Marmor repens F. Johnson 1942 





Synonyms : 


White clover mosaic virus, in part, Zaumeyer & Wade 1935 
White clover mosaic virus Pierce 1935 

Broadbean local-lesions virus Pierce 1935 

Pea mosaic virus 5 Zaumeyer 1940 

Alsike clover mosaic virus 2 Zaumeyer 1940. 

Pea wilt virus F. Johnson 1942 


Geographic distribution: United States (Wash. ? Colo. ,,Idahoy.Va.). 


Host range: 


LEGUMINOSAE-- *Trifolium pratense i “T. repens L. 


Lathyrus odoratus Le; Lens esculenta Moench; -Lupinus 
sibus L.; Medicago tupulina L:; welilotus alba Desr.; Phaseolus 
‘aureus Roxb., P. ‘vilgaris L. (all tested vars. including Great 
Northern U. I. no.'1; Robust, and U. S. no. 5 Refugee); Pisum 
sativum L. (all tested vars. including Little Marvel and Perfec- 
tion), P. sativum var. arvense Poir.;)Trifolium hybridum L.,.T. in- 
" \garnatumL.;Vicia faba L., V. sativa L.; Vigna si sin inensis (Torner) 
-' Savi ex H ex Hassk. 


Soybean (Soja max) and all tested halides insusceptible 
‘+ [Johnson]. 























Symptoms: In peas, wilting and death of inoculated leaves which remain 


attached to the stem,’ also extending-to. proximal lower leaves; in 
some varieties a transitory mottle in the apical leaves; stems gray- 
ish, plants dwarfed. In cowpeas, brown, necrotic, primary lesions, 
followed by diffuse, veinal chlorosis beceming systemic. In beans; 
a fine veinal chlorosis and diffuse mottle. In most Trifolium spp., 
a faint mottle, more cohepicuous, in T. repen s, no symptoms in T. hy- 
bridum {Johnson}, 


> 
' 


Means of anid endian Neither by ‘dodder nor by Macrosi m pisi (Kalt:) , 


but transmissible by extracted juice with aid of carborundum Lfepapony: 





























a’ ae eta ee cy ed 
Sa hee Say ey ee 












Properties: Passes Berkefeld W filter; thermal inactivation at 58-60° C; 
dilution tolerance 1:100,000; longevity in vitro or in dried pea 
leaves at least 31 days at 25° C. : 


Remarks: 

Together with pea mottle virus, causes a severe mosaic of white clover 
in nature, and of red clover and yellow sweetclover by artificial inocula- 
tion. A systemic necrosis of peas results from inoculation with a mixture 


of this and the pea mottle virus. 
Literature: 


Same as for pea mottle virus. 


(PISUM) PEA AMERICAN STREAK VIRUS 





Technical name(s): 
Pisum virus 5 Zaumeyer ex Weiss 1939 
- Synonyms: 
? Pea streak Linford 1929 
Pea streak virus Zaumeyer 1937 
Pea streak virus 1 Zaumeyer 1938 


Name of disease; American pea streak 


Geographic distribution: United States (Va., possibly Idaho, Nont., 
Wash.; also in Md., N. J., and other eastern States, although the re- 
lation of this virus to field examples of pea streak has not been 
demonstrated). 


J 


Host range: 


LEGUMINOSAE -- Cicer arietinum ix Lens esculenta Moench, Medicago 
4 sativa £,, Melilotus alba Desr., Pisum sativum.L. (all tested vars. 
E (40) ineluding Horal, Little Marvel, Perfection, etc.); Soja max 
iy (L.) Piper; Trifolium incarnatum L., T. pratense L., T. repens L.; 
4 Vicia faba L. vars. major and minor, V. sativa L. 


Bean (Phaseolus vulgaris L.), cowpea (Vigna sinensis (Torner) 
me? Savi ex Hassk.), lupine (Lupinus albus L.), sweet pea (Lathyrus 
f odoratus L.), and all tested non-legumes:insusceptible. [Zaumeyer 


a 1938]. 


g iia \In peas, slight purplish discoloration of stems and stipules; 

K leaflets curl downward, tq@pther with tendrils becoming distorted and 
twisted, veins prominent; apical parts rosetted; subsequently the 
stems develop secondary necrosis and the leaves wilt; sometimes only 
top necrosis with mild chlorosis in other parts. In Vicia faba, 
ringspot lesions on the: inoculated leaves; stems, petioles and leaf 
veins streaked. In Trifolium spp. and ilelilotus, systemic mottling. 
[Zaumeyer ] iis 
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Pea American streak 59 


ne of transmission: By expressed. ee ~ the pea aphid, 
‘Meacrosipivg pisi (Kalt. ys 





fronentbiiia Thermal inactivation at bab5_ 63 dilution tolerance 1: 5,000; 
longevity in vitro 24 hours es 


~ 


r 


Reais gSie? WE ae: - : 

“* Alfalfa-mosdaic. > vise including several ‘strains, also : ‘eausés a streak 
disease of peas. Pea-streak virus can be distinguished ftoh these by in- 
ability to infect beans and non-legumes, and by ability to infect the 
Horal var: of pea, which‘is inimune to the alfalfa viruses. ° The pea streak 
“virus is also less resistant to ‘aging. ‘he role of these viruses, togeth- 
er with that of the spotted wilt virus, in the natural incidénce’of pea 
streak is still uncertain, but in Idaho and Montara pea streak infection 
is often associated with proximity to alfalfa plants (Zaumeyer 1938]. 


_titerature: 


‘Linford, Maurice B. Pea-.diseases in the United States in-1928. 

U. S. Dept. Agric. Plant Dis. Kptr. Suppl. 67. 1-14. 1929 
Weiss, Freeman. A key to the typical viruses of leguminous crops. 

_ U. S. Dept. Agric. Plant Dis. Rptr. 23: 352-361. 1939 

“Zaumeyer, W: J. Péa stiredk and itis relationship ta strains of alfal- 

fa mosaic. Phytopath. 27: 144. 1937 
A streak disease of peas and its relation to several 
strains of alfalfa mosaic virus. Jour. Agric. Res. 56: 747-772. 
1938 pong ee ee 





(PISUM) PEA NEW ZEALAND STREAK VIRUS 





Technical name(s): 
Pisum virus 3 Chamberlain 1939 
Synonyms: 3 
Pea~streak virus. Chamberlain 1939 


Name of disease: New Zealand pea streak 
Geographic distribution: New Zealand 


Host range: 


ee LEGUMINOSAE cs Ophea atinbie 5 





Galegs officinalis L.3 Lathyrus odoratus L.; Lotus 

ibesitdes Desf.; Lupinus angustifolius L., L. luteus L., L. mu muta-~ 
bilis Sweet; Phaseolus vulgaris L.; Pisum ‘sativum var. arvense 
Poir.; Soja max (L.) Piper; Trifolium arvense L., T. cernuum 
Brot., I. fragiferum L., T. glomeratum L., T. hybridum L., T. 
pratense L., T..repens bis Vicia villosa Roth. “ 


__CUCURBITACEAE -+ Cucumis melo var. cantalupensis Naud., C. sativus 
‘L-3 Cucurbita’ pepo “pepo L. marrow), on all of which only local le- 
‘sions were produced. 


























60 New Zealand pea streak 


Symptoms: In peas, purple or purplish-brown spots on leaves and pods, 
purple streaking of stems, apical wilting, cessation of growth, death 
-within 2-3 weeks. 


Means of transmission: By expressed juice, readily. Insect vector un- 
known -- negative results with Thrips tabaci Lind., Myzus persicae 
(Sulz,), M. convolvuli (Kalt.) reported as Matrosiphum solani (Kalt;) 
{Chamberlain ‘ 








Properties: Passes "fine" grade Mandler filter; thermal inactivation at 
78-80° C; dilution tolerance 1:1,000,000; longevity in vitro at least 
41 days. 


Remarks: \ 

Distinguished from American pea streak virus by its properties in ex- 
tracted juice and ability to infect beans (Phaseolus). and sweet peas; from 
alfalfa mosaic viruses (which also cause pea streak) by inability to infect 
alfalfa, and from pea wilt virus’ by property differences. 


Literature: 


Chamberlain, E. E. Pea-streak (Pisum virus 3). New Zealand Jour. 
Sci. & Techn. 20A: 365-381. 1939 


(SOJA) SOYBEAN MOSAIC VIRUS 





Technical name(s): 
Soja virus 1 K. M. ‘Smith 1937 


Synonyms: 
Soybean chlorosis (crinkling) Clinton 1916 
Soybean mosaic C. R. Orton 1920 
Soybean mosaic (virus) Gardner & Kendrick 1921 
Soybean virus 1 Pierce 1935 
-? Soybean leaf curl (brown mosaic, yellow mosaic) virus Sdavulescu 
et al 1936 


Name of disease: 
Soybean mosaic 


Geographic distribution: United States and Canada (reported from many 
states and provinces, probably eoextensive with cultivation of crop); 
Beers (Germany, Romania, Sweden); Africa eee Asia (China). 


Host. range: 
LEGUMINOSAE - -- *Soja max is ) Piper Pts 
All other tested legumes insusceptible, though Heinze 


and Kéhler [1940] produced obscure mosaic symptoms in inoculated 
leaves of certain bean (Phaseolus vulgaris) vars. and in Vicia 





sativa, and also, after an interval , returned the virus to soy- 
beans; it did not become systemic in “these plants.  Vars. of soy- 
beans differ in susceptibility, some tending’ to escape field in- 
fection but no true resistance has been demonstrated. 
































Soybean mosaic 61 

Symptoms: Leaves stunted, distorted, margins curled downward; surface 
puckered with dark green, puffy areas between veins, sometimes in- 
terveinal chlorotic spots; petioles and internodes shortened; pods 
stunted, flattened, less pubescent and more acutely curved than nor- 
mal; pod setting delayed and suppressed, :seeds vista in number and un- 
dersized (Gardner & Kendrick 1921]. 


Means of transmission: By expressed juice through leaf rubbing and 
punctures [Gardner & Kendrick], aided by carborundum [Heinze & KShler]; 
incubation period 6-13 days [Savulescu]}. By the following aphids: 
Myzus persicae (Sulz.) and M. convolvuli (Kalt.), (most' commonly) ; 
also by Aphis gossypii Glov., A. rhamni Boy., A+ rumicis L., Macrosi- 
phum koehleri Borner (formerly | reported as M. seqenifol it (Ashm. 

Myzus circumflexus (Buckt.), i. ornatus Laing. here is no inbubsédon 
period in the vector and the virus is not persistent [Heinze & Kéhler]. 
Transmitted in seed of infected plants up to'25% and surviving in seed 
for 2 years [Kendrick & Gardner]; seed transmission sometimes 40% 
{Heinze & Kéhler]. 














Properties: Thermal inactivation at 58° C [Pierce], 61° [Heinze & Kohler]; 
dilution tolerance 1:10,000 but not 1:160,000; longevity in vitro 3-4 
days [Heinze & Kohler]. filterability and serological reactions not 
determined. 


Remarks: 

Three forms of the disease were distinguished by Savulescu et al, -- 
leaf curl, brown mosaic, and yellow mosaic; the first characterized by 
leaf distortion with little or no mottling, the second by brow spots a- 
long the veins and in the interveinal areas, the latter by yellow vein- 
banding and. chlorotic mottling. A necrotic variant also was found by 
Heinze & Kohler. 

The leaf-curl type of Rircpe corresponds most nearly ae symptoms to 
the type described in America. Since several different viruses character- 
istic of Leguminosae may infect soybeans systemically [Zaumeyer 1940] 
some of the different types described in this host may belong to different 
virus species rather than to strains of the common seed=borne virus. 


Literature: 


BaudyS, E. Fytopathologické pozn4mky VII. Ochrana Rostlin 11: 
178-197. 1931. Abst. in R.AsM. 11: 424. 1932 

Clinton, G. P. iteport of the botanist for 1915. Connecticut 
Agric. Exp. Sta. Ann. Rept. 1915. 446-447. 1916. 

Gardner, M. W., and J. B. ‘Kendrick. - Soybean mosaic. Jour. Agric. 
Res, 22: lll-114. 1921. 

Heinze, K,,and E. Kohler. Die Mosaikkrankheit der Sojabohne und 
ihre Ubertragung durch Insekten. Phytonath. Zeitschr, 13: 
207-242. 1940. ; 

Kendrick, J. B., and M. W. Gardner. “Soybean mosaic: seed transmis- 

sion and effect on yield, Jour. “gric. Res. 27: 91-98. 1924 





cote a) 





Pierce, W. H. The identification of certain viruses affecting legu-+ 
minous plants. Jour. -agric. Res, 51: 1017-1039. 4935 3°. 

Savulescu, T., C, Sandu-Ville, A. Aronescu, and.V, Alexandri. L'etat 
phytosanitaire. en Roumaniie én 1934-1935. Publ. Inst. Cerc. Agron. 
Romaniei 25, 1-97. 1936. -Abst. in RA ACM. 16¢19. 1937 

Zaumeyer, W. J. Three previously undescribed mosaic diseases of pea. 
Jour. Agric. Res. 60: 433-452. 1940. 










APS 


ee a . 
5 a : ms Fh _ —— 
; bg EP um = 
5 Ie os Whe ¢ 


(TRIFOLIWM) ALSIKE mt ne VIRUS ~ 
-Technical name(s): é, “ius oe ; O iduig 
a Trifolium virus 2. Zauneyet! & Wade ex Weiss’ 1939... 


w 


Senongne: : Fae Fees aime 
Alsike clover mosaic virus Zaumeyer & Wade 1935 
Alsike clover virus 1 Zaumeyer & Wade 1936 
Alsike.virus 1 Wade & Zaumeyer 1938 
Alsike clover mosaic virus 1 Zaumeyer 1940 


Name of disease: pi 
Alsike clover mosaic, 


PRD ha ie ad at aia ra NESE Uinta aca ara 


Geographic distribution: United States -- Colo., Va. (Undetermined 
mosaic siepiht ey widely -- be ave Minn., eres N. Y., Pa. 


















Host range: 
LER RGSAE -- “trifoliug hybridun L. 


Crotalaria mucronata Desv. ie striate DC. ¥; Lupinus 
albus L., L. angustifolius Le “iedicago sativa L.; Melilotus alba 
Desr.; Phaseolus vulgaris be (all tested vars. except Great Nor- 
thern U. I. no. 1);; Pisum sativum vum L. (vars. Alaska, Laxton Pro- 
gress, and Telephone, . but., not. Horal,. Perfection, Little s#arvel or 

, Wisconsin Early Sweet); Trifolium um. incarnatum L.; Vicia faba L. 


SOLANACEAE ++ All tested Solanaceae (Datura, Nicotiana SPP ss Petunia) 
insusceptible,. 




















+ , 
’ 


Ee Symptoms: In alsike clover,,a@ stippled interveinal chlorosis, becoming 

ae light yellow; sometimes irregular patterns of. light and dark green, 

bes the latter following the veins; leaves undersized but. not distorted. : 
In-beans, systemic light-green or yellow spotting. and mottling, slight 

. puckering and: stunting, leaves not reflexed. In peas, systemic mottle 

- and small chlorotic spots, without distortion or marked effect, on 
size. . In Crotalaria, conspicuous yellow a ant abate ens 
(Zaumeyer & Wade. 1936). 





Means of transmission: By Lp gs ets juice, with: aid. of carborandun 
(Zaumeyer & Wade.1936)... | 





) 


Properties: Thermal inactivation at 60-62° C; dilution tolerance 1:6,000; 
longevity in vitro 1-2 days. (Zauneyer 1940). 
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Literature: 








Host range: 


Alsike clover mosaic 63 


Strains or retated viruses: A secont virus. cdusing s similar symptoms in 


alsike clover but... different symptoms “in peas. and. beans was designated 


| alsike: clover mosaic. virus 2 Zaumeyer (Trifolium virus “3A Zaumeyer ex 
Weiss). --It differs in causing wilting of basal (inoculated) leaves 
‘of peas followed by necrotic spotting, marked stunting and defolia- 


tion; pods also spotted and stunted. In beans.it causes yellow spot- 


‘ting: and reflexion of leaves, followed by marked chlorosis, puckering, 


and stunting. It was inactivated-at 54-58% C but was infectious at 


1:8,000 dilution [Zaumeyer 1940]. In some respects both alsike clover 


viruses resemble bean , yellow mosaic virus (I.M.I list 1944). There is 


also a close parallel’ with ‘white: clover mosaic: virus Zaumeyer & Wade 


1935, involving two yirhies, one causing mE s the’ other wilt and 


“-mecrosis in peas. | : 


Alsike clover is also siscesidble to common. pea mosaie virus and 


may harbor it in naturé [Murphy & Pierce 19371.. 


‘ifurphy, Donald M,,and © W..-He Pierce. ‘- Cbadana iealedlie of. the garden 
pea, Pisum sativum. Phytopath. ‘27: 710-721. - 1937. © 





‘Wade, B. L., and W. J. Zaumeyer. ‘Varietal reaction of pea to a 


virus from alsike clover. Phytopath. 28: 505-511. 1938 


Weiss, Freeman. A key to the ‘typical viruses of leguminous crops. 


U. S. Dept. Agric. PlaftsPis. Rptr. 23: 352-361. 1939 
Zaumeyer, W. J. Three previously undescribed mosaic ‘diseases of 
pea. Jour. Agric. Res. 60: 433-452. 1940. - 
» and B. L. Wade. The relationship of certain legume 
~ mosaics to-bean. Jour. Agric. Res. 51: 715-749. 1935. 
“5 and _ ‘Pea mosaic and its relation to 
other legume mosaic viruses. Jour. Agric. Res. 53: 161-185. 
1936. ; ie Seay. 











“ (TRIFOLIUM) RED CLOVER VEIN-MOSAIC VIRUS 


Technical name(s): 


Marmor trifolii Holmes 1939 





Syrionyms : 


Red clover vein-mosaic virus Osborn 1937 


? Pea streak virus 1 Zaumeyer 1938 


pane virus 2 Weiss 1939 


aie: ‘6f ad neni oh ey 


Red clover vein mosaic 


Geographic distribution: United States (N. J.); if pea streak virus 1 is 


identical, also in Va. Possibly in Germany. 





LEGUMINOSAE -- *Lathyrus odoratus L.; “Trifolium pratense L.; *Vicia 
faba L. 





PRR fy Oe 











































6, Red clover vein mosaic 


, Trifolium hybridum Poe T. incarnatum L., I. repens Les 
wielilotus ‘alba [ba Desr., Pisum sativum L. (including the vars. Horal 
and Perfection), P. sativun Var. arvénse Poir. [Osborn 1937]. 


If pea streak virus 1 is identical the following suscepts are 
to’ be included: Cicer arietinum L., Lens esculenta Moench, Medi- 
cago sativa L., Soja max (L.) Piper, Vicia sativa L.' (Zaumeyer 
1938]. No infection of Phaseolus vulgaris L. or of non-leguminous 
plants [Osborn, Zaumeyer]. All tested vars. of peas (47) eyes 
susceptible in some dégree [Zaumeyer & Wade}. 

















Symptoms: In red Pets a yellow color develops along the veins chiefly 
in new growth-following cutting back; sometimes small yellow spots in 
interveinal areas but no mottling; little or no reduction in plant 
size or vigor. In other Trifolium spp., except 7. incarnatum, the 
symptoms are similar; in the latter, marked stunting followed by 
death. in breadbean, necrotic spots and rings on the inoculated. -° 
leaves, followed by systemic. vein clearing, severe stunting, shoot 
necrosis and wilting. In peas, vein clearing, slight chlorosis (but 
no mottling), leaf curling, shoot. distortion, stem streaking, and ul- 
timately wilting and death. 





Means of transmission: Sy expressed juice, symptoms appearing in 10-12 
days. By the aphid wacrosiphum pisi (Kalt. ) with a variable often 
prolonged incubation period (14 days to 6 weeks). There is no latent 
period in the insect and the virus is retained for only a few hours 
[Gsbern]. 





Properties: Thermal inactivation at 58-60° C; longevity in vitro 2-3 
days [Osborn]. The pea streak virus is inactivated at 62°, toler- 
ates dilution 1:5,0CC, and withstands aging in vitro less than 2 days 
[Zaumeyer ]. 


Literature: 


- Osborn, H. T. Vein-mosaic of red clover. Phytopath. 27: 1050- 
1058. 1937. 
Zaumeyer, W. J. A streak disease of peas and its relation to 
several strains of alfalfa mosaic virus. Jour. Agric. Res. 
56: 747-772. 1938 
, and B. L. Wade. Varietal reaction of pea to pea- 
streak virus 1. Phytopath. 27: 1009-1013. 1937 





(TRIFCLIUM) SUBTERRAEAN CLOVER MOSAIC VIRUS 





Technical name(s): 





Synonyms: 
Subterranean clover mosaic virus Aitken & Grieve 1943 


Name of disease: 
Subterranean clover mosaic 








































Geographic ais na Australia’ GWietorsay 


Host range: _ ek WE eae ag kt : * ie 
LEGUMINOSAE -- "Trifolium: gubterraheun L het i veh cou oe 


_—— 


ee Lathyrus - odotatis Les, Lupin visti tolius -_ 

Medicago hispida mers var. den denticula a. ea ) Urb., M: lu- 

iné'L., M. tribuloides’Desr., M«arabica All.; Melilotus alba 
Desr., M. indica All.;- Phaseolus lunatus var. macrocarpus| 
Benth. (Henderson's Bush Lima), P. vulgaris 1. (23 vars., in- 
cluding U. S. Refugee no. 5);.Pisum sativum L.;.Soja max (L.): 
Piper; Trifolium angustifolium L.’, T. glomeratum L., T. hybridum . 
L., T. incarnatum L,, T.. minus. L., T. ratense L., oe striatum L.; 
as Trigonella ornithopodioides DC.; T.  foenum=graecum Les, Vicks faba .- 
L. vars. . major and minor. tee ; 





























Symptoms: On T. subterraneum, unis scivliten, “tebe by systemic mottling . 
ruffling and — of leaves; — nee and reduction of _ 
seed=set,. ; ; . “og 


Means of transmission: | By cones juice with aid of carborundum. By 
aphids (not named) .' Possibly by seed. a 


Properties: Thermal inactavation: at. 60° C3 dilution tolerance Lb 1,000; 
longevity in vitro 1=2 days. See? 


- 
-¢ -~ 
tou ee 


Literature: 


Aitken, Y., and B. J. Grieve. A mosaic virus of subterranean clover. 
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(VICIA) " BRCADBEAN COMMON MOSAIC VIRUS--. ~ : 
Technical name(s): ; : vs 


Synonyms: . 
Broadbean mottle mosaic virus Boning’ 1927 
Broadbean mosaic disease virus Fukushi, T. 1930 
Broadbean common mosaic virus Yu 1939 


Name of disease: ‘ 
Broadbean common mosaic. 


Geographic distribution: Europe (England, Germany) ; Asia (China, Satna. 
A mosaic disease of broadbeans has.‘algéo been reported in: the United. 
States, but the causal. virus was designated pea virus 2 [Osborn 19311- 


Host range: 


LEGUMINOSAE -- "Vicia faba Li. : 
Pisum sativun L., Trifolium incarnatum L., T. ‘alas 
L. (B6ning); also “Lathyrus | gdoratus p, Be and Phaseolus vulgaris BL. 
(Imai, 1934]. ! 








66 Broadbean common mosaic- 


Symptoms: Interveinal chlorotic mottling, downward eurling of leaf 
margins and puckering of blades; loss of turgescence and general 
dwarfing; distortion and mottling of inflorescence [Boning]. 


“Means of trenentiicns . By expressed juice [Imai]. By the aphids Aphis 
-laburni Kalt. (A. Leguminosae Theob.), A- rumicis L., Macrosiphum 
pisi (Kalt.), Myzus persicae -(Sulz.); symptoms in 6-10 days with A. 
laburni [Imai]. . Not’ by ‘seed [Boning]; however, a mosaic disease of 
V. faba (virus not identified) was reported seed-transmitted by Van 
der Meulen [1928]. 


Properties: Retained by dettibhedin 'eezteinns thermal snacdivebton at 63° C, 
dilution tolerance below 1:1000, longevity in vitro 23 days, in dried 
leaves 20 days; pH tolerance 3-9.5 [Murayama]. 


Remarks: 

It has been suggested on the basis of symptoms and host relations 
that the common broadbean mosaic, virus described by Béning is identical 
with common pea mosaic virus [Pierce, 1935; Zaumeyer & Wade 1936]. The 
broadbean mosaic attributed to pea virus 2 Osborn [1937], and possibly 
that studied in Germany by Merkel [1929], in Japan by Murayama [1938], 
and in China by Yu, appears to be due to a different virus which may be 
related either to yellow bean mosaic virus [Weiss 1939] or to pea mottle 
virus {E. Johnson 1942]... V.' faba is systemically infected by most of the 
viruses described on Wedicago, Ph: Phaseolus, Pisum and Trifolium [Zaumeyer & 
‘ Wade 1936] except the broadbean local- lesion (pea wilt) virus [Pierce 
1935; F. Johnson 1942). ; 
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(VICIA) BROADBHaN-wtib-MGSAtC-¥IRUS 7. 





Technical name(s): 


Synonyms : ist 
Broadbean mild-mosaic virus Yu 1939 ~ 


Name of disease: 
Broadbean mild mosaic 


Geographic distributions China (Chekiang and Kiangsu Provinces).:. 


Host range: | 
LEGUMINCSAE -- *Vicia faba sae OF siencE os Ta Sy age 


Lathyrus odoratus L.; Me Lilotus alca- Desr.; Medicago 
sativa L., Pisum sativum L, war. -arvense Poiz:; Trifolium pratense 
L., T. repens L.; Vicia sativa L., V. tetrasperma. lloench, Y., vil- 
losa Roth. 














Not seteebbans to Phaseolus vulgaris Les ‘ieleom max bs ). Piper, 
or Vigna sinensis (Torner) Savi ex Hadssk. 








Symptoms: Slight vein clearing, fine chlorotic mottle, little or no dis- 
tortion, slight elongation of leaves; pods undersized; under field 
conditions no stunting, distortion, or necrosis. In other. hosts the 
symptoms consist of a mild diffuse mottle without. distortion or necro- 
sis. 


Means of transmission: jy extracted juice, with aid of carborundum; in- 
cubation period 10-24 days. By the aphids Aphis rumicis L. and 
Macrosi:phum pisi (Halts ). ‘Not by seed. 








Properties: Thermal inaéhi-vation at 55- 60° C3 dilution tolerance 1:15 5003... 
longevity in vitro 2-3 hrs. ; 


Remarks: 

This virus differs from that of common broadbean mosaic, which occurs 
in the same area, only in the absence of leaf distorting and stunting ef- 
fects --.a difference ordinarily considered of only strain magnitude but 
which may also indicate a different virus. The described symptoms resemble 
those reported by Zaumeyer & Wade [1936] as induced in this host by the 
white clover (pea mottle) and sweetclover mosaic (bean yellow mosaic) vir- 
uses. Since the identity of the virus or viruses concerned: in common mo- 
saic of broadbeans is uncertain, it seems inadvisable to designate this as 
only a strain of the latter. 
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(VIGNA) ASPARAGUS-BEAN MOSAIC VIRUS 
Technical name(s): 


Synonyms: 
Asparagus-bean mosaic virus Snyder 1942 


Name of disease: 
Asparagus (Yardlong)-bean mosaic 


Geographic distribution: United States (Calif., Ind., Mich.) 


Host range: 
LEGUMINOSAE -- *Vigna sesquipedalis (L.) Fruwirth 
? Phaseolus vulgaris L. 


Other tested legumes and plants of rs ames a families 
were insusceptible [Snyder] 





Symptoms: . A coarse mosaic of light and dark green, the latter forming 
broad bands along the main veins and becoming rugose or puffy; down-- 
ward rolling leaflets, sometimes leaf distortion, general dwarfing. 
Severely affected plants set little or no seed. . 


Means of transmission; By expressed juice, ret aa by with an incubation per- 
iod of 9-28 days. By Macrosiphum pisi (Kalt.). By seed (30-40%). 





Properties: Thermal inactivation at 55-60° C; dilution tolerance 1:1000 
but not 1:3000; longevity in vitro 2 but not 4 days. 


Remarks: 

The similarity in symptoms, seed carriage, "aphid transmissibility, 
and properties, of the viruses of common bean mosaic, cowpea mosaic, soy- 
bean mosaic, and asparagus-bean mosaic, though differing in host speciali- 
zation, is noteworthy [Snyder]. 


Literature: 


Snyder, W. C. A seed-borne mosaic of asparagus bienias Vigna sesqui- 
pedalis. Phytopath. 32: 518-523. 1942 





(VIGNA) COWPEA MOSAIC VIRUS 





Technical name(s): 
? Cucumis virus 1 C K. M. Smith 1937 
? Marmor cucumeris var. vignae Holmes 1939 





(Strictly, the type form of this virus originated as a segregate or 
mutant of a strain of cucumber mosaic virus, and ‘has not been definite- 
ly identified in nature. Since a naturally occurring virus in this 
host has properties’ similar in most respects to those of this strain, 
and no other name has been applied to it, it appears permissible to 
use this name.) 

















or 











Cownea mosaic 69 


Syucrens 
? Cowpea mosaic (virus) Elliott 1921 
‘Cowpea mosaic virus C. E. Smith 1924 ° 
? Cucumber-mosaic virus Strain Y Price 1934 ee 
? Cucumber-mosaic virus Strain 9 Price 1935 
? Cucumber-mosaic virus, cowpea-mottling strain Holmes 1937 


Name of disease: 
Cowpea mosaic 


Geographic distributiom: .United States, probably throughout the range of 
cultivation of the host; also in Puerto Rico. A juice-transmissible 
mosaic of cowpea eeeurs in Trinidad [Briant & Martyn]. Mosaic disease 
of cowpea has been einaialae also in Riis India, Sierra — and 
Tanganyika 


Host range: <o iehee 
LEGUMINOSAE -- *Vigna sinensis (Torner) Savi ex Hassk. 











Phascolus ‘lunatus L. var, macrocarpus Benth., ? Vigna 
cylindrica (L.) Skeels (V. cat.jang: Walp.) 


Other Leguminosae and all tested plants of’ other families 
negative [McLean 1941], but the strain studied by Price. [1934] was 
‘ infectious to tobacco. ‘All tested vars. of cowpeas 2a alam 
ranging from slightly to highly SO. 


Suatenes Vein clearing, followed by chlorotic mottling, and usually con- 
vex cupping or arching of leaflets; in highly susceptible vars. there 
is marked leaf distortion, prominent mottling, flower-bud deformity, 
and general dwarfing; maturity is greatly delayed [McLean]. The 
strain studied by Price causes yellow primary lesions with or without 
a necrotic border, followed by a coarse, yellow, systemic mottle. 


Mieans of transmission: “By indculation of. ‘expressed juice with incubation 
period of 8-12 days. By the aphids Aphis gossypii Glov., Mecrosiphum 
pisi (Kalt.), M. solanifolii (Ashm.), Myzus persicae (Sulz.) {lcLean 
1941). The reported transfer of a cowpea mosaic virus by the leaf. bee- 
tle, Cerotoma bifurcata [Smith 1924] and by mealy bugs [Elmer 1925] 
was not confirmed for the virus studied by McLean. \ By seed (Gardner 
1927]; up to 5% in highly susceptible vars. [McLean]. ae 











Properties: Thermal inactivation at 72-75° C; dilution tolerance 1:1000; 
- longevity in vitro 48 hrs. [McLean]. 


Immunological relationships: The cowpea-mottling strain of cucumber mosaic 
‘virus studied by Price protects. zinnia from the indicator necrotic 
strain of this virus [Price 1935]. No immmnological relationships have 
been demonstrated for the cowpea mosaic virus of natural .occurrence. 


Remarks: 
The relationship, if any, of the cowpea mosaic occurring in the U, e 
with that reported in China [Yu 1939] and India [Vasudeva 1942] has riot ’: 
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been determined, although the symptom: descriptions are similar. A vir- 
osis of red gram (V. unguiculata = V. sinensis ?) occurring in Madras 
Province, India, is reported to be transmissible by a vemlttenctit (Empo- 


asca sp.) [Thomas]. 
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II. OTHER VIRUSES AND VIRUS DISEASES 
OR SIMILAR MALADIES REPORTED CN LEGUMINOSAE 


Viruses or virus diseases of leguminous plants not sufficiently charac- 
terized for identification, or normally associated with other crops, inclu- 
ding some diseases , physiological or unknown cause having virus-like 


symptoms?. 


Arachis hypogaea L. (peanut, groundnut) 





MOSAIC. Found in Shangtung Province, China. Causes mottling and leaf 
deformation but relatively little stunting [Yu, T. F. Phytopath. 
29: 459-461. 1939). 


NECROTIC SPOT. A disease of unknown nature, thought to be due to nu- 
tritional deficiency, occurring in Georgia, perhaps also in Texas 
and. Virginia. Affected-plants are usually chlorotic, sometimes 
with mosaic-like patterns, and the leaves and petioles bear num- 





3. See also the following. viruses in PDR Suppl. 150: Laburnum variegation, 
(Lathyrus) sweetpea streak, and Robinia’ “brooming. 
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. .erous necrotic.flecks and spots; dwarfing not consistently as- 
somiatad. (Jenkins, W. A. Phytopath. 31: 948-951. 1941]. 


* PALE DWARF. ieporapd in Java. Distinguished from club-leaf dwarf 
‘+... ( = rosette, q. w.). Characterized by pale undersized leaflets, 
me and short petioles. Develops in juvenile stages, is associated 
with particular seed stocks; recovery usually occurs in later 
_ growth stages. @onsidered non-parasitic. ([Hartley, C. Phytopath 
27: 217-225. 1927). 


“> ‘RING .SPOT. Occurs gn Brazil. Characterized by appearance of yellow, 
.- Circular lesions bearing necrotic flecks in young leaves; crink- 
. ling,. upward re}ding, chlorotic mottling and ring- and line-pat- 
terns in subsequent leaves; necrotic,spots or streaks.in stems; 
arrested growth, [Costa, A. S. Biologico 7: 249-251. 1941]. 


STUNT. A virosis causing vein clearing, a roset#e appearance, and se- 
vere stunting, affected peanuts in southern Texas in 1942. It was 
readily transmissible by.juice inoculation with aid of carborun- 
dum. [KenKnight, G. Plant Dis. Rptr. 26: 501.. 1942). 





is Ry | al ° % 
Ganavalia.ensiformis DC. (jack-bean) 


ae MOSAIC. Reported in Guam, Rhodesia, Sierra Leone, -and Brasil. In 


the latter country the disease was definitely, shown-to be caused 
by a virus that was transmissible by sap inoculation to Lathyrus 
-odoratus,- Pisum sativum, and Soja sp., but not to Phaseolus vul- 
garis, Vicia faba, Lupinus albus, Vigna sinensis, Stizolobium 
aterrimum among the Leguminosae, nor to Datura, Lycopersicon, 
Nicotiana, or Petunia in the Solanaceae. The symptoms consisted 
of interveinal chlorosis and vein banding, producing a mosaic pat- 
tern without blistering. The relation to other legume virusés is 
not known. [Silberschmidt, K.,.and.N.-R..Noberge.. Biglogico 8: 
129-133. nigess 











Crotalaria spp. 


CRINKLE (kronkelziekte) . Occurs on Cs. anagyroides in Java. Character- 
ized by apical shoot distortion, . “and thickening of veins and stems; 
no: chlorosis. Etiology unknown, ‘transmissibility at demonstrated 
; (Schwarz, M. B. Korte Meded. Inst. Plantenziek. 5: 1-19. 1927. 
Abst. in R:A.M. 7: 380-381. 1928). 





MOSAIC. A disease characterized by mottling, leaf distortion and blis- 
tering, stunting, and shoot proliferation:occurred in test plots 
in Virginia on.the following Crotalaria spp.: C,. incana L., C. 

_ intermedia Kotschy, C. lanceolata E. Mey., C. maxillarig Klotsch, 
C. spectabilis Roth,,.C.. striata DC. ( = C. mucronata Desv.), and C. 
usaramoensis Baker. Communicable to Vicia faba by. juice inocula- 
tion. [Johnson, H. W., and C. L. Lefebvre. Phytopath. 28:, 10-11. 

1938]. 





_ 
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A mosaic disease of -C. mucronata occurs in Puerto Rico; it is 
not seed-borne [Cook, M. T. “Phytopath. 21: 124. 1931]. A mosaic 
disease of C. juncea L. has been reported in Japan, and of C. sal- 
tiana Andr. in China. ‘ 

~~ A mosaic disease’ was induced: in C, retusa L., C. spectabilis, 
and C. mucronata by artificial. inoculation with one or another of 
the following viruses: pea mosaic 4 and 5, alsike clover mosaic l 
and 2. ([Zaumeyer, W.-J.-.. Jour. Agric. Res. 60: 433-452. 1940]. 





WITCHES'-BROOM (curly disease, krulziekte). Occurs on C. anagyroides 
H.B.K., C. jumcea L., am C. verrucosa L. in Java. Characterized 
by chlorosis, shoot proliferation and attentuation, and weak pod’ 
formation. Etiology unknown, cabeesespescismiete not demonstrated. 
atte M. B., loc. cit.]. 





Cyamopsis psoraloides DC. (guar). 





TOP NECROSIS, streak. Appeared in an experimental planting in Oklahoma 
and caused heavy mortality. Symptoms consist of vein clearing, 
faint chlorosis of oak-leaf pattern, necrotic stippling, wilting 
and abscission of leaves; also necrotic stem lesions, stunting, and 
death. Symptoms masked in hot weather but return with cooler con- 
ditions. Rapid spread in the field. The virus is transmissible 
by sap inoculation, causing systemic necrosis in beans, and infec- 
ting cowpea, soybean, mungbean, petunia, and tobacco. Does not in- 
fect Nicotiana glutinosa, and its symptoms in petunia and tobacco 

- differ from-those,of tobacco ringspot. [Chester, K. Starr, and 
W. E. Cooper. Phytopath. 34: 998. 1944) 


- 


Lathyrus odoratus L. (sweetpea). 





MOSAIC. Probably the first described virosis of a legume, and also the 
first to be shown transmissible by needle puncture and by aphids. 
(Taubenhaus, J. J. Delaware Agric. Exp. Sta. Bull. 106. 1914). 
The identity of the virus associated with the disease then de- ~: 
scribed is not determinable now, as several viruses may cause a 
mosaic disease of sweetpea, but their symptoms have not been dis- 
tinguished; these include the common and enation mosaic viruses of 
peas, pea virus 2 Osborn, pea mottle virus, yellow mosaic virus of 
bean, and some.strains of alfalfa mosaic virus. In some instances 
the common pea mosaic virus (q. v.) has been specifically identi- 
fied; this virus causes "breaking" of flower pigments as well as 
conspicuous yellowish-green mottling of foliage. 


SPOTTED WILT. A streak-type of disease affecting sweetpeas in Califor- 
nia was shown to be caused by the tamato spotted wilt virus [Snyder, 
W. C., and H. R. Thomas, Hilgardia 10: 257-262. 1936]. A similar 
disease has been reported in England., 
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STREAKs A symptom-complex associated with sevemal different viruses. 
In England, one. form of streak is attributedwto a virus of the © 
yellow bean mosaic type, q. v. . Another forms caused by a strain 
of cucumber mosaic, and a streak disease is imduced by inoculation 
with lettuce mosaic virus. [Ainsworth,G. C.. Ann. Appl. Biol. 27: oi 
218-226. 1940). i : a 

The streak virus of garden peas in America is not infedious to ey 
sweetpea, but, the New Zealand pea. streak virys, the pea wilt virus, 
and some strains of alfalfa mosaic virus cauge a necrotic disease 
and also a systemic mottle in this host. The:tobacco ringspot 
virus causes top necrosis, stem-breaking, andawilt of sweetpeas 
[Stubbs, M. C. Phytopath. 26: 242-266. 1936]. 


Lupinus spp.. 


BROWNING. A virosis of the streak type occurring on L. angustifolius 
L., L. albus L., and L.. luteus L. in Germany and Holland. Formerly 
believed to be identical with sore-shin disease of L.’ angustifolius 
in New Zealand, subsequently shown to be caused in England and Ger- » 
many by a strain of cucumber mosaic virus. [Kéhler, E. Angew. Bot. 
17: 277-286. 1935.3; Spierenburg, D. Tijdschr. Plantenziek. -42: 
71-76. 1936) 





POCK MCSAIC (blister mosaic). Described on L. luteus in Germany. Char- 
acterized by presence of dark green blister-like areas covering 
both veins and interveinal tissue. [Merkel, L. Zeitschr. Pflan- 
zenkr. 39: 289-347. 1929]. : 


SORE SHIN A necrotic spot. and stem-streak disease occurring.in New 
Zealand, shown to be caused by a virus apparently identical with 
common pea mosaic virus, q. v. .{Chamberlain, E. F. New Zealand 








1 Jour. Agric. 51: 86-92. 1935]. 
SPECKLE MOSAIC. On L. luteus in Germany. Cisractenined: -by dark green | 
spots of irregular size and shape, unevenly distributed on a light- , 
| green background. [Merkel 1929]. 
f \ 
i | Melilotus alba Desr. (white sweetclover), M.-officinalis (L.) jan 
: (yellow sweetclover). 
MOSAIC. May be caused by any of the following wd, the symptoms of 
; which have not been differentiated in this host: alfalfa mosaic, 
e 4 bean yellow mosaic, pea. common mosaic, pea mottle, pea streak, pea 
oA : wilt, and red clover vein mosaic. The. virus originally described 
wl as white sweetclover mosaic virus [Zaumeyer & Wade 1935] has been 





{ shown to be identital with bean yellow mosaic siaaicind Qe Ve 


~ RING SPOT. Both white and yellow sweetclover are susceptible to tobacco - 
ringspot virus and, my harbor this virus in nature [Wingard, S. A.- 
Jour. darte. Res. 372 Bb aie 1928; Henderson, R. G. and S. A. 


















Wingard. Ibid. 43: 191-207. 1931; Young,P. A. Plant Dis. Rptr. 
14: 125. -1930;°Fenne, S. B, Phytopdh 21: 891-899. 1931]. Be- 
sides the typical’ tobacco ringspot, a virosis having similar symp- 
_toms on sweétclover but differing from the typical form on tobacco 
has beén reported. It causes in sweetclover a conspicuous veinal 
chlorosis, together with irregular chlorotic spot and line patterns, 
and pronounced puckering of leaves and ‘general dwarfing, Transmis- 
sible to petinia and tobacco. by juice inocdlation. - Probably a 
strain of tobacco ringspot virus. {Henderson, R. G. Phytopath. 24: 
248-256. 1934). , 


STREAK. Circumstantial evidence. that M. alba may harbor the tobacco . 
streak virus was presented by Valleau [Phytopath. 30: 438-440. 
1940]. In this host it causes general chlorosis, and also chloro- 
tic and necrotic ring- and line-patterns. This virus is not trans- 
missible to tobacco by juice-inoculation, but the tobacco streak 
virus was transmitted to: sweetclover and returned to tobacco by 
dodder union [Valleau, W. D. In Kentucky Agric. Exp..Sta. Ann. 
Rept. 54: 15. 1941). Similarly tobacco was infected with streak 
from sweetclover by patch-grafing, am a-similar disease was in- 
duced in sweetclover by grafting with streak-infected tobacco, 
though thie same virus was not used to complete the cycle. [Berke- 
nm 2 a H., and J. H. H. Phillips. Canad. Jour. Res: 21C: 181-190. 
1943 J... 
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Phaseolus angularié (Willd.) W. F. Wight (adzuki bean). 





MOSAIC. A mosaic disease of this host. characterized by chlorotic mot- 
tling' and puffiness in the leaves, and general dwarfing, was re- 
ported in Japan. f[Matsumoto, T. Phytopath. 12: 295-297. 1922]. 
A relationship with commoh bean mosaic has sometimes been assumed, 
this species having been reported as a suscept of that virus 
{Nelson 1932] but was found insusceptible to both common and yel- 


ee low bean mosaic viruses by Pierce, 1935. 


Phaseolus vulgaris L. (bean, snap bean, French bean, ‘etci) 


BEAN VIRUS 3. A virus‘believed to’ be’ distinct from the common and yel- 
low bean mosaic viruses, found in‘a hybrid of Stringless Green 
Refugee X Wells Red Kidney in Colorado. The original symptoms con- 
sisted only ofa mild chlorosis without malformation,but inocula- 
tion to Stringless:Green Refugee resulted’ in marked chlorosis of a 
calico pattern, 4nd reduction of leaf size without distortion. No 
stock of the virus is now known.’ [Zaumeyer, W. of and B. L. Wade. 

Jour. Agric. Res, dL: 128+ 1935] 


BIG BUD. A chathebabiitté phyllody occurring on snap bean, lima bean, 
soybean, and alfalfa in the Pacific Northwest (Idaho, Oreg., Wash.) 
was tentatively attributed, on the basis of external and internal . 

symptoms, to the tomato big-bud virus, but the transmissibility of 
















eed 
’ 








this virus to 1éguminous plant's “has not yet been demonstrated. — 
(Dana, B. F. Phytopath.’30: 866-869. 1940). . 


BLACK ROOT. A suspected virosis of bush and pole types of. snap beans, 
possibly also of lima beans, observed in Georgia, also in’ Colorado, 
. Idaho, and Ofegon, especially on the Blue Lake variety. — Causes in=- 


cipientwilt-dm apical portions followed by permanent wilting of 


part or-all of the plant. Sometimes accompanied by chlorosis, and 


typically by a brownish to purplish discoloration in the vascular 


system of roots, stems, leaves and pods. Transmissible by hypoder- 


mic needle in}®ction of juice; possibly also by seed. (Jenkins, 
W. A. vitor Agric. Res. 60: 279-288. 1940]. 


CUCUMBER MOSAIC VIRUS. A strain of this virus, diatenuias: vii 408, 


was obtained ‘from naturally infected beans: in Wisconsin. By ar- 


tificial inogwlation (expressed juice) it caused mottling, leaf dis- 
tortion, stunting, and streak in beans, ’n® ‘tested variety being im- 
mune. (Walker, J. C., and D. C. Whipple. Phytopath. 28: 22. 1938] 


CURLY TOP. The beet curly-top virus causes an-endemic disease of beans 


in the western United States. Symptoms consist of vein clearing, 


downward curling and puffiness of leaves which may be darker green 


than normal, DEST ames of tissue, stunting of. pods and whole 
plants. 


LEAF WILT. A virosis experimentally induced in snap beans, var, String- 
less Green Refugee, by juice inoculation from symptomless Lathyrus 


pusillus L., attributed to a specific virus, the bean leaf-wilt 
virus. Symptoms limited to the inoculated primary. leaves which 
wilt and dry up without necrotic lesions.’ Transmitted by Myzus 


persicae (Sulz.). Thermal inactivation at 48-50° C; dilution tol- 


‘ erance above 1:1000}; .longevity in vitro over 24 hrs., in dried 


leaves 30 days, [Johnson, J. Jour. Agric. Res. 64:: by 3—hi5t« 1942] 


ONE-SIDED VARIEGATION. Observed in hybrid beans ‘derived from Corbett 
Refugee. A foliar variegation characterized by marked deficiency 
of chlerophyll causing white or yellow streaks, sometimes on only 
ene side @f a leaf; and--marked. deformation and reduction in size 
of leaves and pods. - ‘It is thought to be the’ same abnormality as 
that noted by Harrison & Burkholder, and Horsfall et al., which 


was at first. attributed to a virus. Genetic studies indicate that 


the Corbett Refugee var. exhibits 2 types. of hereditary variega- 
tion, one of which is controlled by 2 complementary, factors with 
segregation into 15 normal to:1 variegated’ in the: Fo generation. 
Other types of variegation in beans also hawe been reported. 


(Harrison, A. L., and W. H, Burkholder. Plant Dis. Rptr. 20: 2%- 
291. 1936; Horsfall, J. G., W. H. Bunkholdér, and O, A,. Reinking. 


Plant Dis. Rptr. 21: 318-319. 1937; Reinking, 0. A. Plant Dis.’ 
Rptr. 24: 37-40. 1940; Wade, B. L, Jour. Agric. Res. 63: 661- 
669, 1941; Walker, J. C., and J. P. Jolivette.* Phytopath. 33: 
778~788. 1943; Zaumeyer, W. J. Phytopath, 28: par ey 1928, 

Jour. Agric. Res. 64; 119-127. 1942]. 
































Bos 














RED NODE. A disease of suspected virus nature (possibly related to 
yellow bean mosaic) occurs in Colorado, Idaho, Montana, and Wyo- 
ming. It is eharacterized by a reddish aiscoloration of the stem 
nodes and leaf veins, together with malformation of the leaves, 
general dwarfing, and premature ripening. Pod production is dim- 
inished, and those present often bear reddish, sunken lesions. The 
seeds are shriveled and bear reddish, depressed lesions, but so 
far as tested they produce normal planta (Virgin, W. J. Phytopath. 
33: 743-745. 1943]. 


RING SPOT. Natural infection of beans by tobacco ringspot virus has 
been reported in Germany, causing grayish-green to brown depressed 
spots on the pods but none on leaves. [Kottee, W, Mitt. Biol. 
Anst. Berlin 59: 61-64. 1939]. Previously shown susceptible to 
artificial inoculation with this virus, the symptoms consisting 
of circular, necrotic, bordered spots on leaves, followed by sys- 
temic necrosis. [Pierce, W.H. Phytopath. ok: 67-15. 1934]. 


RUGOSE MOSAIC. Differs from common mosaic in severe crinkling of fol- 
jage without mottling under field conditions, though a yellow mot- 
tle and general chlorosis developed in the greenhouse. The pods 
may show a roughened surface at an early stage of development. 
Seed-transmitted to same extent as common mosaic. Observed only in 
Refugee var. in California. [Nelson, Ray. Michigan Agric. Exct. 
Sta. Tech. Bull. 118. 50-56. 1932}. 


WITCHES' BROOM. A disease of unknown cause reported from Arizona af- 
fecting snap beans and lima beans. Affected plants show excessive 
multiplication of branches, marked wrinkling and great reduction 
in size of pods. [Hoyman, W. G. Phytopath. 34: 505-506. 19h]. 


YELLGW NECROSIS. A virosis experimentally induced in snap beans, var. 
Stringless Green Refugee, by juice inoculation from symptomless 
Sesbania macrocarpa Muhl.; attributed to a specific virus, the bean 
yellow-necrosis virus. Symptoms consist of general yellowing, or 
vein clearing, mild chlorosis, and.necrotic spotting of secondary 
leaves. Soybean (Soja max) and pea (Pisum sativum) also suscepti- 

: ann Fag the latter not systemically infecteq. Not transmitted by 
reicae tenis ).. Thermal inactivation at 49° C; dilution 
os 1:100,000 to 1:500,000; longevity in vitro over 48 hrs., 
in dried leaves. over 12 days. (Johnson, J. Jour. Agric. Res. 6h 
443-454, 19h2), | 


YELLOWS. A disease affecting snap beans and lima beans, also cowpeas 
and Canavalia ensiformis in Haiti; probably the same disease af- 
fects beans and cowpeas in Puerto Rico. Associated with the pres- 
ence of a leafhopper Empoasca febalis DeLong, but whether due to 
direct feeding injury or 8 virus is uninown. Not transmissible by 
juice’ or through seed. “(Smith, R. C., and B. D. Barker. Jour. 
Econ. Ent. 23: 8h2-847 . 1930]: | 7 





















































Pisum gativum Li (garden pea). : 





1+: 


‘he | CUCUMBER WOSAIC VIRUS, Two strains of this virtues BURT oF O08 and 
. ->\929, were obtained from naturally infected peag-in Wisconsin. By 
E. - inoculation of expressed juice ‘both viruses infieeted peas, the 


..... former*causing mottling of’ young ‘leaves and mild eegeke"es the 
-,, Jatter causing leaf ne¢rosis. (Walker, Je es and: 0..¢ «. Whipple. a 

| Phytopath, 28:22: 193@] .- .- iu eee . 
PEA VIRUS 2 Osborn (Pisum virus: 4 Osvorn ex ies paciaaiials « - Originally 
-. distinguished from pea ‘yirus 1 (pea enation.masaic virus) by ab- 
sence of enatioris and presence of: conspicuous blotchy mottling in 


: pea leaves, and by transmission without an incubation period in 

. the insect vector [Osborn 1935; 1937]; subsequently related to 

. _ Common pea mosaie virus by various authors [Stubbs 1937; K. Mi 
bs Smith.1937]. As further shown by Osborn. [1937, 1938] it is infec- 
= tious to many vars. of beans, Phaseolus vulgaris, (but not to 


Great Northern U. I. no. 1), causing a yellow-spot type of mosaic, 
.. thus distinguishing it fron conmm pea meaic virus. It differs from bean 
in yellow mosaic virus in. slightly higher thermal. death point (62° C) 
: ang longer survival in vitro (4-days) [Qshorn 1937], It differs 
. from pea mottle virus in being non-infectious to Perfection peas 
and to Great Northérn U. I. no. 1 beans. Other suscepts are: Lath- 








i‘ : - yryus odoratus, Pisum. sativum var. arvense, Melilotus alba, Trifol- 
ve i -lum incarnatum, T. pratense, and Vicia faba faba. It appears to belong 


Smelt tae nd =) Behn) ontmemee See Mie nd 
ROE ag: na se as Ba XU 


to the bean yellow-mosaic and pea-mottle gr group of viruses but. can- 
not definitely be referred to either.: {Osborn, H. T... Phytopath. 4 
253 31. 1935; Id. 27: 589-603. 1937, Id. 28: 17-18. 1938; RS 
r. Weiss, F.. Plant Dis. Rptr. 23: 352-361. 1939]s° -! +. -4. a 


ean PEA MOSAIC VIRUS 4 (Pisum virus. 4A Zaumeyer ex Weiss: 1939). Obtained 
r from mosaic-infected peas in Colorado. Distiriguished .in. general 
y . from other pea-mosaic viruses by mild chlorotic mottling without 
9 leaf distortion in peas. It causes yellow haloelike spotting and 
y  - -reflexing of leaves of beans (Phaseolus vulgaris), followed by 


‘ .,,Mottling, puckering, and distortion, this placing it in the group 

og of yellow-mosaic viruses of this plant. It is infectious to Crota- 

ks - laria spectabilis Roth., C. mucronata Desv. (C.:striata DC.), Lu- 
pinus albus L., L. ‘angustifolius L., Medicago sativa L., Melilotus 

















alba Desr.., Trifolium incarnatum L., T. pratense L.,; Vicia faba L. oe 
8 | Thermal, inactivation at 62-65° C; dilution tolerance 1:8000;.1long- a 
evity in vitro at 20° C 1-2 days. It differs fram pea virus 2 





ag 1 Osborn in symptoms on peas, in failure to infect Corbett Refugee a 
. i bean; and from bean yellow-mosaic virus in'failure to infect Great ‘ _ ia 
by F _ Northern U, I, no. 1 and Wisconsin Refugee beans. (Zaumeyer , W. d. 


- Jour. Agric. Res. 6(: 433-452. EKO; mere Pu Yaa Dis. Rptr. 
os 352= waeke 1939}. mei 


PEA MOSAIC VIRUS: te PEA STUNT MOSAIC (Pisum whit 6 Sauneper ex Weiss 
.’ 1939) = -Pbtained.from mosaic-infected peas in Colorado. Distin- 
guished: from- other pea mosaic: viruses by extreme stunting and only 
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pea mosaic viruses 2, 4, 4nd_5, and red clover vein mosaic. 


slight mottling in Telephone and Dwarf Telephone. vars., stems dis-. 
colored, internodes shortened, apical parts rosetted and necrotic, © 
ultimate wilting and death. In beans, small yellow spots and a 
diffuse blotchy mottle, with only slight distortion and size reduc- 
tion. Infectious to all hosts listed for pea mosaic virus 4 ex- 
cept Trifolium pratense, and in addition infects Crotalaria retusa. 
Thermal. dnactjyation at 60-62° C; dilution tolerance 1:8000; long- 
evity in vitro at 20° C less than 2h4shrs.. It differs from bean 
yellow-mosaic virus in symptoms induced in peas and in inability to 





-. infect, red. clover; from.pea wilt virus in inability to infect Per- 


fection peas, white clover (T. repens), and especially in low re- 
sistance to aging. [For literature see ‘Preceding virus. ] 


RING SPOT. ine inoculated with ‘tobaceo. ‘ringspot. ‘virus develop -top ne- 


crosis, stem streaking, sometimes necrotic. ring spots on leaves, 
and die sca techs, [Stubbs, M.-C. -Phytopath. 27: 242-266. 
1937]. 8 ! 


SPOTTED WILT. A streak disease of peas ‘was ‘shown to be caused in Ha- 


waii by pineapple yellow-spot (tomato spotted-wilt) virus.[{Linford, 
M. B. ~Phytopath. 26: 114. - 1936], in Wisconsin [Whipple; 0. C. 
Phytopath. 26: 918-920], and in California [Snyder, W. C., am R, 


. , He Thomas... Hilgardia 103 257-262. 1936.]. Whether this virus or 
. the typical. legume viruses are the principal agents in the field 
““" \ eceurrence of pea streak in the United States is not yet" deter- 


Soja max Se Piper. (soybean) 


TOP NECROSIS, BUD BLIGHT, STREAK. Characterized by distortion, brittle-~ 
ness, and necrosis of the shoot tip, necrotic stippling of young 
and bronzing of old leaves, general stunting, blighting of buds, 


and marked.reduction in number and size of pods. Frequently repor- 
ted in the Central and Southern States since 1942. Caused by a 
virus of the tobacco ringspot group, as first shown by Sampson and 
confirmed by F. Johnson. ’.Transmissible by sap inoculations to 
soybean {with symptoms in 7 days}, to cowpea, and.to Turkish to- 


bacco. (Johnson, F. Plant Dis. Rptr. 27: 86-87. 1943; Melhus,. 
~ Ze rie Ibid. 26:°L31-432. , 1942; Sampson, R. W. Ibid. 26: 382. 
wie Pesce 4 er. 3 : 


P 
* 


Trifolium un incarnatum Vee urigenn. clover) 
‘MOSATC., - The following viruses may cause a poner ‘disease in this host, 


aside from pea enation mosaic virus, which induces enations on the 
lower leaf surface; the symptoms of the different viruses have not 
been differentiated: - alfalfd mosaic, bean yellow: mosaic, pea com- 
mon mosaic, pea enation mosaic, pea mottle, pea streak, pea wilt, 
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YELLCW DWARF. Grimson clover is a useful expenauehe) host of both 
: the New Jersey and New York strains of the patato yellow-dwarf 

- virus (described in the Potato Virus Section, to be issued next). 
Two additional: viruses. that-.cause similar symptoms in this host and 
are transmitted by agallian leafhopper's have been identified as the 

_big-vein and ¢lub-leaf viruses. These, together ‘with the 2 strains 
of potato yellew-dwarf virus, are grouped ele ‘new virus gems ~~. 
Aureogenus, the big-vein virus as A. Black). and the club- 
leaf virus as 4, clavifolium Black. - These "Peirises have not been 
transmitted’ to's any other hosts. (Black, L. Me Proc.:Amer. Phil. 
Soe. 88: 132-144, 1944]. mee 





‘ Trifolium pratense L. (red clover) 





MOSAIC. May be caused by several different or sometimes by a combina- 
tion of viruses. The red clover mosaic virus studied by Doolittle 
& Jones (1925) and Zaumeyer & Wade (1935) has been identified as 
common pea mosaic virus (q. v.), probably also the virus of red 
clover and sweetclover described by Elliott (1921) is of this type. 
From mosaic-infected red clover, Pierce (1937) obtained bean yel- 
low mosaic, alfalfa mosaic, am white clover mosaic viruses, the 
latter since’ shown to consist of pea mottle together with pea wilt 
viruses. [For literature citations see ‘the descriptions of these 
viruses. } 

From red clover plants exhibiting a urten veinal chlorosis a 
virus was transferred through dodder to tobacco, in which it ine 
duced a. mosaic pattern characteristic of the cucumber mosaic virus 
in this host. [Valleau, W. .D. In Kentucky Agric. Exp. Sta. Ann. 
Rept. 54: 15. 1941.) 

An unclassified red clover mosaic virus has been reported in 
Japan (Fukushi, T. Jour. Sapporo Soc.. Agric. Formosa 30: 339-418. 
1939]. It is infectious to Phaseolus vulgaris, Pisum sativum, 
Trifolium hybridum, T. incarnatum, and Vicia faba. ‘Transmissible 
by juice and by the following aphids:: Aphis fabae Scop., Myzus 
convolvuli (Kalt.), Macrosiphum kondoi Shinji), in which it is 
non-persistent. Considered most on ike pea virus 2 Osborn 
(q. v.) among the described viruses of legumes. 

















RING SPOT. A virosis dlsérved in Kentucky , characterized by presence 
of small, yellowish, irregular rings, with necrotic borders, on 
leaves and stems. Possibly due to yellow ring-spot: virus of 

. tobacco but transmission tests to tobacco were negative. Not 
seed-borne.. [Johnson, E. M. . Phytopath. 23: 746-747. 1933.] 





YELLOW DWARF. The potato yellow-dwarf virus causes vein clearing and 
leaf yellowing in‘red clover, suggestive of a mosaic disease; the 
symptoms are transient but the virus persists. Red clover is a 
natural overwintering host of the virus and an important food 

plant of the vector. 
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Trifolium repens L. (white clover} 


MOSAIC. Originally attributed to a white clover mosaic virus 
Zaumeyer & Wade 1935 (probable synonyms, white clover virus 1 
Pierce 1935 = Trifolium virus 1 K. M. Smith 1937) it has been 
shown that 2 viruses, each separately able: to cause a mild mo- 
saic disease in this host together cause the severe mosaic com- 
morn vin nature. .. See pea-mottle and pea-wilt viruses. [Johnson,F. 
Phytopath. -32:' 103-116. 1942, 

A virus of white clover characterized .by yellowish patches 
on the leaves was transmitted mechanically to tobacco causing 
ring and line patterns; likewise to beans, causing mottling and 
necrotic spotting, and to garden pea causing a mottle and streak. 
(Valleau, W. D. In Kentucky Agric. Exp. Sta. Ann..Rept. 54: 15. 
1941.] The ability to infect tobacco distinguishes this virus 
from the pea mottle and. pea wilt viruses, which jointly induce 
one form cf white clover mosaic. 


Vicia faba L. (broadbean, horsebean) 2 


ALBICATICN. A non-transmissible variegation characterized by white 
marginal banding of young Iéaves; other types of variegation also 
have been reported. 


LEAF ROLL. Two types, one characterized by upward ¢urling of leaf 
margins, the other by occurrence of’ pale foliar spots less dis- 
tinct thah in true mosaic; also by leaf thickening, and color 
changes from gray to yellow. Reported non-infectious. [Béning, 
K. Forsch. Geb. Pflanzenkr. & Immun. 4: 43-111. 1927. T* 


LOCAL-IESION VIRUS. So-named because it causes brown, necrotic, 
locdl lesions, without. systemic effects in this host; obtained 
originally from mosaic-infected. red clover. [{Pierce, W. H+ Jour. 
Agric. Res. 51: 1057-1039. 1935,) Resembles pea streak virus 1 
[Zaumeyer, loc. cit.J;, probable synonym of. pea wilt: esis: (F. 
Johnson. - “Phytopath< 323 103-116, 19h2). 

: ia sip 

ROSETTE. A suspected: virdsis of the severe leaf-curl or stunt type 
occurs in China near aie Ri ices he F, Phytopath. 29: 459- 
ol. , 1939.) ; é, ; 


VEIN MOSAIC. Distinguished from common mosaic by chlorotic: vein- 
banding, the interveinal areas retaining normal color; sometimes 
epidermal hypertrophy; necrotic stripes in leaves and stems oc- 
cur in the cortical ted ty the vascular tissues. Attributed to 
pb ence ° ig i loc. cit.); however the de- 

ogee of red clover vein-mosaic virus 
in eas host. san, “i “t, Phytopath. 27: 1051-1058. 1937.1], 
and of pea streak virus 1, which may be identical [Zaumeyer, W.J. 
Jour, Agric. Res. 56: 747-772. 1938). 








